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MEMOIRS, &c. 



I. — On the CrystalUsatiom of Copper-Pyrites, 

By W. Haibivoxb, Esq. of Fr^berg, Member of the 

Wdnenan Society^ && 

The regular fanm of PrftAimAL CofpeiuPtbitbs, 

a mineral so well known as an ore of copper, and so gene- 
rally spread over the earth, have, till of late, been described 
very imperfectly by mincralogical authors. The crystals of 
this mineral were taken for octahedrons and tetrahedrons, 
modified by the cube, the rhomboidal dodecahedroOy &c. ; 
and the deavi^ ezhifaited in the mnoave Yarietica waa sup- 
posed to tain plan in the diiection of the fim of the oc^ 
hedvon* 

A group of very distinct cry'sta]s, which I had the op- 
portunity of exaniimng in the year 1817, shewed, however, 
forms entirely incompatible with that of the regular octa^ 
hedron, and with such as can be derived from it These 
crystals had almost the shape of tetrahedrons, with trun- 
cated angles, as in fig. 1. (PI. I.) The solid angle H was re- 
placed by a &oe of deairage> the mtersections £F and FG 
of wluch^ with the adjacent laces, were parallel to the linea 
AC and BD in these faces, the said lines being perpendi- 
cular to the edges IH and KL. If by planes parallel to 
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the smalls or triangular faces, A, I, H, && parts of this 
ftm are detacfaedy^ until the jemamder is contained undfer 
fiwes equal and flimikr to eadi other, the tan will aanme 

die appeanmoe of' an iaoecdestar-flided pyramid, as repfe* 
sented Fig. 2. The faces of cleavage are situated like thoee- 
in the figure marked FEGr, F'EG. In the hypothesis of 
the regular octahedron, four, or at least two, such faces 
should appear at each of the six solid angles ; the result of 
which, in the first case, mfM be a hexahednU tngonai- 
fcofMnaMriM^ in the laeoiid ita ke^, the prnffigomiA 
iodtctMtnn.. This is^ howmry not eonfiimed bgr a» 
aocinate emminatkoy nnoe we find- opljf fiw duapliQnB m 
whidi deavage takes phoe, and thb produces an Uo9ed» 
four-sided pyramid^ Fig. 3, the terminal edges AD, AIV 
of which are parallel to the lines AD, AD' in the figure %y. 
drawn perpendicularly from the apex A to the lateral edges 
the given fcnoQ. StiffUMing the axes of the two forms,, 
of that of crystailituttion^ and that of deavage equals the 
horiaantaL pngection car haw of the €m COt^ 
. wiB be a squaiedrwawigriW to the hariaonftal projection 
INtXDTiy'of the second^ and the tides of the haaes CC r 
DD' will be in the ratio of ^9. : 1. If , on the contrary, 
the bases are supposed equal, the axes of the same two 

fimnswitt^heintheiatbof -^rl. Let the more obtuse 

fiyianiid be desgnated by the niof» aente one will be 
xqpiesented by P+l»* 

These tanebdong to the /ywnidbl 4|iifeM 
aid die oiTstaffiadifln of Copper-pyrites oan ika wli uie, by 
no madiodicd.nieBns of pnoeedhif^ Be danced tan dw- 



* Fbr tlw dni«slioa <rf these pyramids, tfadr bdoqgiqg toatwktof 
l iyi amM g, tnA ibv ths fluifjpmilnn of Its mfmlMif ty tsmffKtt llw StfgUfHKit 
to ffwrjci dfa J s JMtamrica, artlde MiMvalogyv 
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. R^iular oetahedroD, or any other farm of the Teasiilar 

By oonoderatiom of this kind^ it became very probaliie 
that- the angles of the four-sided pyramid of eoppcr-pyrites 
would, by an accurate investigation, prove* dillerent from 
those of the regular octahedron. Such a difference has in- 
deed been found by an immediate measurement with Dr 
WoLLASTON^s reflecting goniometer, which yielded the 
«^ at the bMia of the fouiMnded pynnnid s 106^ 40"; 
dtta-attoMioa ^bein^ gita to idl the oaoeflBtty corrept i on i 
requiDed HI the me of tha> instrument The diflennoe ba- 
tipwm thii ai^ ol IWP'^O'i and-^at of the fegdar acta. 
hedrcNi s 109* W l€fy amounts only to (f 4Sf, a quantity 
very easily missed in employing the common goniometer 
for the determination of the angles. Moreover the cry stals 
are commonly very small, which adds to the difficulty of 
having correct results ftoat the aj^cation of this instru- 
ment The litUe dififeienoe easting between the anglea of 
tiia.yfiamid at oapfivfyibaa and those of the icgiikr 
aBtaMhai^^ iha miUna«y ^aad after att liia scarcity of dia. 
tinetciyatal% aa aa tolatve all their homologoua ISmos of 
aqnal extent,' aafieieHdy aoeoonl for the inoorreot ideaa 
hitherto current among mineralogists respecting the system 
of crystallisation of the present species. 



'* The Abtl Ha0t aOom eiran to be poesilile in iMeniicnMDlii of dib 
UnA to the anMntt ef • wlMle degree^ He Mp^ (IVeM, t. & p. SW). 
« Oa veil iii Mlnaeie eam li* M^tae donnle per k* den 
ne vent pas audellL d*un degr^ (being 0° (V, 1* 1', 0" 9", 1* 0% et que cdle 
qui a]ipartient i la troisi^me, n'est que de 9^. Or, quoique ces diflTerences 
r68ultent de mesures prises avec beaucoup d« soin sur dca cristaux d'unc 
forme tres-nctte, il est possible, aprei tout, qu*une errcur due k robaervation 
en prodttiae de semblablea.** 

a2 
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The immediate meaauremeDt was neverthdcis not le- 
quiied for proving these farms to be pyranudaL ThoB is 
evident by thdr inm mapection, obterving only bow their 

edges of combination are situated ; and it might have been 
found that the angles of the pyramid diit'ered from 109^ ' 
SS* 16" even less than cmild be determined by any measure- 
ment; without making the form by this only to cease 
to, be what it was, an isosceles four-sided pyramid, and to 
diange it into the regular octahedron. Naturalists thought 
themadves, however, styi more ooofiimed in the huft opimoa 
by a sort of twuMiysUdsy very common in copper-fiyriteBy 
which bear a atioiig resembknoe to those of octahedral and 
dodecahednd corundum, and of octahednd iron-ore, and, 
therefore, had been supposed to take tlieir rise from tlie 
same forms, as in these species. 

It will not be without interest to compare the chief mi- 
neralogical authors on the pieaent subjecty before, we turn 
to the observation of Nature. 

The first author that treats more at bogs of copper- 
pyrites, is Hbnckel^ who wrote at a period when the fu- 
ture importance of erystaHographical knowledge for nnne- 
ralogy scarce was thought of. He gives in the PyiUologia 
(Leipzig, 1725, p. 157.) the description of those tetrahedi-al 
varieties whose forms have since been taken for the regular 
tetrahedron. The twelfth plate, however, " Pyrites deca- 
cdros^ excepting only Fig. 2., represents a variety of cop- 
per-pyrites not uncommon in nature, and which we shall 
return to afterwards. From these drawings, founded upon 
correct observations, it mi^t have been argued,, that^some 
one pyrites or other had a pyramidal form, though it codd 
not be detemuned to whi«^ of them these observations re^ 
fienred. 

Rome' de l'Isle, and, after him, Hauy, considci 
the crystalline forms of this mineral as deriveable from tlie 
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tegular octahedron, or, more properly, from the tetrahedron. 

The latter even alleges cleavage to take place parallel to the 
faces of the tetrahedron, and gives the CarOfdere geome- 
inque of Cuivre pi/ritetix thus: 

" Forme primitiYe. Le t^traMre regulier, (fig. 78. pl« Ixx.) 
Qaelqnes criatam offiwnt dea indices de lamea paraUdlea 
. .aiizftoaadacaaellde.''--2V«^,t.iii.p.5da 

The forma he describes aa modificatkms of the regular 

tetrahedron, and others in connection with it, moreover 
under the denomination of Cuivre pyriteux trampan', the 
twin-crystal mentioned above, which he compares with Uiosc 
of spind. 

' Rome' de l^sle, in order to give a^liatiiictive character 
faetweett the heauihedrai iron and the pyramidal copper- 
pyritea, atatea the cryatala of the ktter alwaya topoaseas the 
form of tetrahedrona^ more or lesa modified. Cri/staUo- 
graphic, t. ifi. p. SIO. 

But, says Hauy, sometimes copper-pyrites is observed 
in the form of the (x tahedron, perfectly regular ; and since 
this form is equally found in iron-pyntes, the line of de- 
marcation disappears. TraiU^ t iu. p. 594>* 

The mineralogical works, aocording to theWemerian 
method, infier miiformly oopper^yritea to have teaauhv 
format deacribing them aa tetrahedrona, octahedron^ &c. 

• Finam a oomparison of all the preceding, and of many 
other mineralogical books, it appears that none but Henc- 
KEL^s could excite cveu a suspicion that the form of the 
present species is pyramidal ; and thus our endeavours to- 
wards the advancement of truth, in this particular, as well 
aa in Natural History in general, will be the less subject to 
emrs, the aooie atrictly we follow the advice of that Intel- 
ligent natural iphibsopher, in deriving our luumledge of the 
niftural .productions from ihe obaervation84>f those objects 
themaelves. 



6 ON THE CBYBTALLI82LTION8 

The regular form most commonly exhibited by the crys-' 
tals of copper-pyrites, is that represented in F\g. 5. The 
reentering angles shew that it belongs to a componnd, and 
not to a ample mineral. It is Ibe same twin-crystal, which^^ 
finom its gieal rewibknce, has beenixnifounded witb those 
of the octabedm in Spuid tfnd odier iiiinaBsl& ••nwffoniiB 
of the indiyidiiak can be dbtiiaed finom ikehmmty Fig. 5., 
by laying a plane tilrcnigll ifae le-enleri^ig angles, and tani> 
ing one of the parts tlius detached in this plane under an 
angle of 180^. The result of the operadoB is the form 
Fig. 6. 

This form is not contained under planes altogether eqiiai> 
and dmilar to each other, and th6ref(»re is not a-wnpts-oBe. 
It is a camfaination of Icwirclifeept simple fofm%1o oneof 
which beAoDg the octagonidy to another tht oUoiig fM- 
angular, to a Aifd the irregular hexagonal, and toafpmth 
the trapezoidal faces. Each of these forms is produced in 
succession, by enlarging the homologous faces, till the rest 
disappear. Thus the irregular hexagonal faces yield that 
four-sided pyramid, which by measurement is found to have 
the angle at its baas = 108° 4ff, and for the present «pe» - 
des bears the deagnatioB P. Tbo'tHfieaoidal £wes are 
paiaM to the Ivses of deavage; their interBeelioaB with' 
the faces of P are parallel to eadb other, and to the ttiw. 
fliinal edges of that pyramid, which results from the en- 
largement of the trapezoidal faces themselves ; the axis of 
the pyramid therefore, as we have seen above, is equal to 
the axis of P multiplied by V^; and the pyramid itself, 
P+L The rectangular faces hkewise produce a four-sided 
pyramid, which, since it appears nith pasalUsl. ed^ of : 
combinatibn in the plase of the terminal edges of P, is to 
4his pyramid in the same rado^ in whidh P is to P+l. Its 
axis will therefeve be equal to tbeaaasof P (£vided by 
and itself the member F— •! of the same series, to which 
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belong P and P-|-l. Lastly, the octagonal faces are evi- 
dently perpendicular to the axis of the combination, or to 
the common axis of the three pyramids, and give therefore 
a four-sided pyramid of an infinitely short axis, the limit 
of the series of isosceles four, sided pyramids, P — oo. 
The combination contains the faces of 
p— 00 . P— 1 . P . P+1. 

The angle at the basis of P, and the relations of all the 
other pyramids to it being known, it will not be difficult to 
find the dimensions of all these forms. By immediate mea- 
surement the angle at the basis of P has been found 
= 108° 40'. From this follows by the formula, 

1 — cos. z 
a = _— 

1 + COS. z 

the axis 2a of P = V7.7648. The axes of the members 
of the series being in the ratio of 1 : ^2 : 2, Sec, that of 
P— 1 will be = VS.8824, that of P-|-l = ^15.5296. 

If 2a signifies the axis of any isosceles four-sided pyra- 
mid, X the angle at one of its terminal, z the angle at one 
of its lateral edges, we have the formula?, 



1 J 1— a« 

cos a: = — r-- — J, and cos s = ^p- — 



The following table contains the angles of the three py- 
ramids, calculated according to these formula?, 2fl of P 
being supposed equal to V7.7648. 



PYRAMIDS. 




z 


P— 1 




89' 9' 


p « 


109° 53' 


108° 1^' 




101° 49' 


126° 11' 



" As it i$ giren in M. Mohs* characteristic. 
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' Some of the most remarkable Ttoieties tyf>ferte8 luAuM 
t&served in copper-pyrites are the following: t - j V'^'h^ 

F. fig. % The pyramid of lOg** 5S', 108« 4^ with- 
• «ut-«ny additional face. Commonly ^ akematang 
iaces of thb form are larger than the vest, apeduliari- 
ty of oertaiii ams^if ctjttaiilutAid, whidiy Ibr the 

is that of fig. 1. ; and it even sometimes happens, thil 
' i.y the smaller faces disappear entirely, so as to give 
something like a tetrahedron, which, however, in 
reality is only half of an isosceles four-sided pyramid. 
Forms of this kind are, very frequent in copper- 
, ^ ^ppntes, though in some caaes they apjpeat note atiik- 
mgdiai^mollieip^ " ' 

2. F^^^^^t fig. 7. Sometiiiies tW 

' tiiese pyramids are HsoA more exteniled tliaii dioae 

of P. Very distinct specimens of this variety have 
been found in the mine Alte Elisabeth, near Frei- 
bergy m Saxony. 



■Q, JPr— 8. P. fig. 8. The same variety to wliich 

xhlV dr#ini^ of JPjfrites deca^dm^, refer. < f 



4. p--*i. P. p+1. fig. a 

3 

6, P— 2., P+1. %• 10. The first of tliese py- 

xamids » in the same ratio to P-i^*!, in whidi P— 1 
i8t»^. Itsaods will therefore be 
2a= V1.9412; 

terminal edge = ISS^ 19'; 
iateral edge = 69"" 44^. 
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The second is identical with the iidre acute of the 
second variely. The last is noi a member of the 
prindjpal series; : in the. seventh, wiety, its rektions 
tothe membenof that seiieswiU faedevdo^ The 
axis of ^his pyramid is 

2a= V17.4708; '.. '.. 
terminal edge ^ lOO^" 44' ; 
kiteral edge = 188« 51'. 

Locality: the mines of Nassau-Siegen. 

• • • 

6. P— 00. P. P+1. fig. 11. 

S a 

7. P— a. p. j;^. gjgf+l* %• The first, second, 

and fourth, of these pyramids, are already oontained 

in some of the foregoing combinations. Their posi- 
tion to each oilier is the parallel one. We shall make 
use of fig. 13. for the developcmcnt of the relations 
in which the third and the fourth of these fiyiamids 
are to the members of the prindj^ series* 

The intersection of the face h (fig. 12.) of P— JS, 
and the face a on one side, is parallel to that of the 
same face by lind the lace d, opposite to r, on the 
other. In fig. 13., Ixith the faces a (LQKHF) and 
b (GKH) pass through the point H, and their inter- 
sections with d (NA£) coincide therefore in the line 
HK. 

01 is half the axis of the more obtuse pyramid, 
one of whose fiioes is by if AO is half the axis of the 
mote acute pyramid one of whose faces is d ; because, 
in tins case, GH is the ade of their common horU . 

zoutal projection. 
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Now GO: 01 = GP : PK, an4ft 
of Uie4naiig)0» KFO and AOB, 
OA PK » OR*: OF. 

From the triangles OKP and BKP bekag equal 
and similar, it follows that OP = PB, and OP ss 
h OB, theiefore PK = ) OA. 

Thufi^ the first proportion becomes 

60 : 01 = { GO : i OA, 
and, OA: 01 s 8:1. 

The horizontal pnjtetionB beii^ equal, 
cf the more acute pyramid is three times as loi^ as 
theazisof the ui^ obtu«; fipm which fblW the 
ai^ as4cgr liir»e been'iMed jii variety 5. ^ 

• ' combination on t^e tanmnai edges cf g^isP+l, is 

nbnber of the same subordinate series ty ^Jiich the 
other pyramid bebnm. " ' ' ' ■ ' 

. Itsjviisis ' 
tmpiiial edge 2= 108" IS' ; . ... 
>,L]p|mle^ =111°5(K. ^ . J; 

8. P-oo. P-1. p. The same tariety, 

which m the pneeding ipefam made mof for the 
deireiopiiieia; of die three pyiaauda of the principal 
•flrififc It is one 4)r the most common varieties of 

copper.pyrites, and occurs more or less distinct in a 
great many localities. 
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a P— ». g^P. P+1. fig. 14. It would have been 

impossible to derive firom this combination^ vrithout 

other forms entering Into it, tlie'rdatkm. of 

to P ; the pyramids of the subordinate occurring at 
• the time with P— 2 of the principal series in 
variety 7. ofoded the dalft-nqinied for this deve- 
lopiseDti 

10. P-2. ««• 
(PI. II.) 

11. g^,P. P+1. ^gP+l. P4A % la Ti« 

most acute of tliese pyramids is the menibcr subse- 
quent to that which appears with parallel edges of 
comlnnatioii in the plaoe of its terminal edges. The 
last member, ftom several varieties ahready mention, 
ed, is known to be P+1; and thus the new pyramid 

' « 

can be nothing else than P+8. 
Its axis is =v 31. 0592; 
terminal edge = 96° 38' ; 
lateral edge = 140^ SI'. 

la. p-«. p-s. P+i. j^P+i- % 

18w P-». P-«. P. gJgP- |^P+^- ^8- 18. 



14. p_i. p. p+1, fig. 19. Thk combiiia. 

tion pfeaents very distinctly the remarkable singu- 



13 ON THE CBYSTALLI8ATION8 



larity of the series of crystfdlisatkm of eopper-pyrites^ 
the altematmg laces of F, ssid of other forms, to be 

much more extended than the rest of the faces of the 
same, which even sometinies entirely disappear. This 
last is indeed the case with the forms to which belong 
the small triangular faces a, a*, situated between the 
faces of P — X , P*^!* and the eidaiged oi P. If all 
tlie faces of this form irould appear, the result would 
be a scafene e^t-sided pyranudy fig. 20; buttinsteBd 
of sixteen* we find only eight faces, and if we enlarge 
these, tm they Kmit the space by themselves, thete- 
sultant form is contained under eight equal and suni- 
lar scalene triangles, as represented fig. 21, which 
nevertheless is not a scalene four-sided pyramid, but 
must be oonadered as half of the eight-sided. This 
form is produced at once from the scalene eight-sided 
pyramid by enlarging the altoma^g pmrs of the 
faces till the rest <£si^pear. The dimenaons could 
not be determined, on account of the want of paralld 
edges of comUnation between the half of the eight- 
sided pyramid, and other forms ; besides the small- 
ness of the crystals would not allow any application 
of a goniometer. 

15. F— 00, P— 1. r. P+1. (P-f 00)'. fig. 22. The pro- 
sent variety difiers from that of fig. 6. only by its 
having eight rhombic faces disposed vertically lound 
the axis. 

Suppose fig. S8. to be the projection of fig. 22. 
upon a horizontal plane *. 

If the luces o, of, &c. are rhombs, OP' must be 
= P Q = QP" = P"0, and OP = PQ. 



* The Icttcxb siguify the ti^e in both Uic figures. 



• 

i 
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Now OP : PQ = NA: AQ, or, what folknn from 
H,NA=rAQ. 

But since the angle OAQ is = 13£;o, 
ON = NA, 
and NQ: N0 = 2: ], 
whidi gives the angle OQN = «6<> S& 5^, and 
OliO' = 126° 52^ ir, equal to the angle the 
transrerae aection of (P+fi)^ * 

fQi^' g^P+V ^+»- tP+«>]- fig. 

Ciystals of thb form are very eaaly taken for tessu- 
lar, particularly if they are fixed to some support, so 
as to allow only a few of their faces to be observed. 

IT P-oo. P-«. P. gAp. _^_p^i. p^^- ^ ^ 
P— £ (P— n)« 

fig. S6. There occur m the pieseiit «imKt^ntiqn 
oidy thealteraatiiigfiMsesaftheiiyim By 
their aikurgemeBt we aniye at a solid contained un- 
der four isosodes triangles, fig. 27., analogous to the 

tetrahedron, and to that in var. 1., which is pro- 
duced by the increasing of the alternating faces of P. 

The form is in the designation marked with y to 

denote its faces to be «lti*rnftfing ^ eolaiged 
faces of P. 



■ Encyclopadia Bhtanuica, article Mineralogy. 
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The last of these varieties is hemip3rrainklal, not only by 
the two fomiB P— and (P— entering into it with half 
the number of their faoes^ bat also by liie difbrenoe in the 
extenncb of the alternating faces of P. There ie, how- 
ever, besides this difetenoe in the extnooo, still another 
existing between those faces, which can be of use, if at- 
tended to, in examining crystals very much engaged and 
grouped with each other. The enlarged faces of P always 
bear distinct stria, parallel to the edges of combination of 
this form with P+1- Striae in the same direction occur 
aisb upon the smaller fSaces of P, but th^ are generally 
very ImBstindi^ and even, in some cases, nd at all observ- 
able. The jbces of the other forms are commonly smooth, 

times a feW horizontal, atriae. . * 

The variety in the forms of Copper-pyrites, and at the 
same time the difficulty of recognising them, is greatly in- 
creased by the scarcity of Sim^ Indwiduah affiectiiig the 
above mentioned forms. More comrnady we find two or 
more individuats regularly grouped- with each other; so 
that, bendes compound forms, we have to consider com- 
pound minerals, in which, however, the composition takes 
place under certain crystallographic laws. 

The regular aggregations or compositions of two indivi- 
duals have received the names of Twin, or Hemitrope 
erysti^» itecording to th^ b^g considered as produced by 
two ample ctystals; or by a sin^ one cut in two partly in 
which fhaanaMf has imdeigone a revolution of Ifly in the 
same cutting plane.. In general, r^ularaggr^tions or com- 
poflitions may be concdved to arise from several individuals, 
each two of which are in contact with each other in a face 
parallel to a face, or perpendicular to an edge of crystal- 
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IB 



ImikKh^vkymjikim after 
l»TUgpraviaiidyi«oei¥ed8iid^ that one of then 

n removed 180* from the parallel pootion with the other, 
in a plane, which is always parallel to a face of crystaUifiation 
itf. that species to which the individuals belongs 

The Fii^ qfCempMifim^ as well as the Plane ^Beve- 
Mmh nay aaaune a great many diiferem poaitkiiia, only 
tibeynma^alipaya be nauiaily aHialcd. in iwpaot to botli 
the individttala tfakt ate j<Mncd toj^jellbarit 
: Tha wieliet of vegtilar aggr^tion». or eonpontki^ 
Udwito observed in C(^yper-py rites are the following: 

• 

I. The plane of revolution parallel to a face of P. 

. 1» The face of compoution parallel to the same face 
of P. FormofcrystaUiaatkiii: P, fig. S& 
SL The face of compoatioii pcfpandicukur to a ter- 
.minal edlge of P-fl« 9«9paied ftni of crjpalaU 

II. The plane of revolution parallel to « ftce ci F^l. 

. X, The face of composition perpendicular to a ter- 
minal edge of P. Supposed form of ciystallisft- 
tm; F, %30. (FillL) 

ill. The plana ^ neiwlntiflo panMal l» a ftst aT 

; . 1* The ftea of amppafioii ptialki to tlia sani» 
face. The veiult of tl^ law m the fam Tp 

whose alternating faces are enlarged henu* 
pyramidally, would be fig. SI. This, however, 
does not occur; the component individuals do 
not end in their face of contact, but parts of 
i4ppeiii alio on the othsF nde of thii ftas^ 
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and thus bodies are produced like that wpw-. 
sented fig. S2. 

The law expressed. in 1. 1. is the same that occurs in 
the ¥BneQr» fig. 5» eonadefed above ; it is met with in many 
instanceB in those represented fig. 2, 7» 8, 9» 11» l^, 19> 
9St,96, Tins sort of aggrqsationbTery often repeated in 
fooes parallel to chemselyesy fiom which, if it bineiystalty 
forms result like fig. 83. It extends, however, also to 
massive varieties, which then consist of alternating laxmnie 
of this mineral to be distinguished from each other by the 
different direction of the faces of cleavage. It is evident 
^\} ^. the fl]| t4*m ftt*"g must be in parallel position 

with each other, on aooount of two vemolutions of 180^ 
beiDg reqtured in the ssme plane to determine the podtion 
of the tlurd Lnmna in respect to the first 

The law L is not so generally found aa thelbfi^oing; 
it giTes rise to fimns as fig. 34, where- the in^firiduals are 
of the variety fig. 6. The faces a and a' ; a" and a'" of the 
pyramid P-f 1 fall into the same plane ; so do the faces 
by hf of the pyramid P. This is a necessary consequence 
of the face of composition being perpendicular to the ter* 
minal edge of the pyramid P+1 ; which edge is parallel to 
a line drawn on the fine of P from the ^sexy perpendicular- 
ly to one of the lateral edges of thia pjrannd. 

Some WMlaes, as that of fig. 12, are subject to the law 
II. 1., and then produce regular aggregations, as figg. 85, 
36, in the latter of whidi^ as is sometimes the case, the 

" ^ lit '■ 

!G|Qai oif between the apicea of the two individuala 

are wanting. The compound consists very oflen, by a re- 
|ietition of thia law, like that occurring in 1. 1, of altemat- 
iag laminae^' pagailelf now to ooe^ now- to llie other indivi- 
dual The Variety of fegdar aggr^gatkniy or oonqKMitiony 



OF COrPEK-PYttl'f tt. Vt 

We liave just described, iuul which takes place perpendilfu- 
larly to one only of the terminal edges of P, is rare< 
and tbe very few ^stances I know of, are to be found 
aoiQi^ the vai'ietieft from Navail-Siegen. But it is also 
met withy at the tuoM tioM^ upon 411 the tenDimi edge* 
of Py. and then it is one of thb most eommcni r^giihur 
aggregadflDB in the prcient qpeeies* The fines a d tf^ 
hy fig. 37) of the dilRiraiit cilystalB, fall into one 
and the same plane; which, of course, csmnot be the 
case with the faces c d d\ d d d', on account of the 
difference of the pyramid P from the regular octaliedron. 
Crystals thus produced have been taken for simple, and 
deachbed accordingly as octahedrons truncated on all their 
jsdges and an^es. The appearanee^ indeed^ isTeiysedu- 
cmg^ if We do not attend to the stiieswhichy in the difeent 
indiviiiiiflls^ follow difeent directioos, parallel to lines 
drawn from the point E to the respective apices of the 
pyramid P in tlie three individuals, whose faces meet in thif* 
point. The remaining parts of the faces of P+l make 
sometimes re-entering angles, as in fig. 38, which adds to 
the evidence of such fomis being comjx)und. 

The tetrahedral crystals from ComwaU are subject to the 
same law, only the individuals appear more decidedly hemi* 
pyramidaly so as to i^esent only half the number of the 
fiuses of P. Generslly they assume the form fig. S9> where 
p 

the faces of j are de^y streaked by the aoceanon of the 

faces of P+l ; though the mathematical regularity would 
require it to be so as represented fig. 40, where the Hnes 
A£, A'£ ; AC, A'C, &c. denote the junction of the differ- 
ent individuals. The striae of the crystals are so deep and 
80 nnmeioaSj that, instead of the faces AEA'^ A'EA^y 
A^EA falling into one plane^ the lines of junction AE^ 
A'Et A'^ are marked by re-entering angles. 

VOL. IV. B 
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The individuals do not invariably join in the aggregation 
/ according to only one of the laws expressed before ; some- 

times more than one exercise their influence at the same time. 
Thus the variety, fig. 41, is a compound of two parts, 
flOfding to the law I. 1. ; and each of those parts, aguD, 
aBOctding to. the knr IL 1^ aoliiig wmnteimwady ofc aB the 
tennnui edgei of F. Thm are, in the nme iiiniier» oiys* 
tale tefae ftund, in whidi I. ft and II. fAeat^ m whidi 
II. 1. and III. 1., take place at the same time. In such 
cases, the resultant crystallisations commonly lose more or 
less of their regularity from the different relative size of the 
individuals entering into the compoation ; and it would, 
indeed, be somedmea difScult to point out the law it foU 
low% had Nature not, flinoe the stiediing of the ftces in 
cverj case It an cffisot of oollrib^nal30l^ and dkec^ 
to its edges^ tfaoa pnnridcd ua inth a means, ivfaicii irifl d- 
vrays lead ns the right way, and which, if duly attended to^ 
b also of great moment for amilar considerations in other 
specie^. ..• 
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IL—Natke of the Attempts to rmch the Sea by 

Macken^e's River, since the Edcpedition of Sir 

AL£XAMI>£E MaCK£NZ1£. 

(RboA llih NfmenOer mi.) 

^BM Ninlli.W€Bt Company intt esCabUihed * f ur-^ort 
on llie binks of lladceiuae*s Bav«r in the year 119ff» 9sA 
have ever snnoe maintained a greater or smaller nmnbcr cl* 

establishments on various parts of its course. At present, 
the lowest or most nortlierly post is Fort Good-Hope, 
situate about 100 or 1^ miles below the influx of Great 
Beir-ltUuid Lake River, and, as is suppoBed, about three 
dvfi* voyage in a light csinoe hom the sea, which, with 
the current of audi a lAw^, ia usually estimated at flrom 50 
to 80 autesjwr day. From the summit of a small hill be- 
hind the Fort, the upper limb of the sun is just nimble at 
midnight, on the 21 st of June. 

In the immediate vicinity of Fort Good- Hope, and on 
the east side of the river, the Hare Indians reside ; and 
their lands, to the noilhward of the very extensive piece of 
fnrter whioh is named Great Beaiwlsland Lake, and which 
b mad to be inferior inite toLake Superior alone, borders 
«qpon the EBkitfiaox grocindi, which skirt the sea-coast 
The Fort is also vinted by the Lotiehetix, or Squint-eyes, 
who inhabit the west bank of the river, and who are sepa- 
rated from the Eskimaux by the Vermiiion River, alx)ut 
£J days^ voyage below Fort Good-Hope. At this bound- 
ary, they often trade with the Eskimaux, and obtain, at a 
hi^ fxioe, osrtatn smooth sea-ah^s, to be inserted as oma* 
menta into the septum of the nose. They have also ob« 
taiMd at these friendly meetings, strips ct whalebone, and 

B ft 
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ATTEMPTS TO BEACH THE SEA 



pieces of the akin and other apotlsof eea anunais. Noiwith- 
standing thb occasional friendly imeiooune, however, these 
two trihes more often enter eadi other'*8 tenitoties in a 
hostile manner ; >and so many cf the Eskananx hm been 

cut off, that that nation is justly very jealous of the visits 

of strangers. 

Two attempts have been made to reach the sea since the 
period of Sir Alexamoxk Mackenzie'^s voyage. The first, 
by Mr Livingston, in the year 1799; when that gentle- 
man, Mompanied by Jambs StrTHSBLAUD, an mterpreter, 
three Canadians, and three Indians, descended in a back- 
oanoe, a littte .below the Vermilion River above menliaiisd. 
Here they met with a single Eskiroaux in his small seal- 
skin boat, whose first act, notwithstanding the disparity of 
force, was to discharge an arrow, wliich j>enetrated through 
the sides of the large c^noe. They approached him, how- 
ever ; and adopting the mode in use among the Indian na- 
ticfos of discovering the intentions of strangers, presented 
him with a portion of meat, having first chewed a bit of it 
diemsdves. He threw it away with disdain, and refused 
to receive any of their presents; but directed them to put 
ashore, and made signs that his countrymen were at no 
great distance. They complied with his request, wlnlst he 
proceeded down the stream ; and in a short time returned, 
^ accompanied with five of his companions, each in his small 
canoe, and armed with a bow and arrows. Mr I^ivikg« 
■TON endeavoured to conciliate them by presents of beads, * 
and other articles; but instead of appearing pleased and 
gnitefu],'they tied the strings to a pole^ and cot thetai in 
pieces with ibdr arrows. The Indians now warned Mr 
LirmosTON, that he would in vain attempt to establish a 

' A 

friendly communication with such people in their present 
state of mind, and were urjrent for immediate embarkation, 
when it was discovered tliat tlie paddles of the canoe had 
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been conveyed away by stealth. Such an unequivocal de- 
monstration of a Iiostile purpose, increased the apprehen- 
sions of the party, and they hurried into the canoe, but were 
iDstanily assailed by a flight of arrows from the Eskimaux^ 
each of wl^Qiii abot tbnee faom hia bow at a time. Mr Li- 
vnrcsTOK and a Canadian voyageur fell under the first 
diidiarge : tiro of the Indians, who had not yet embarked, 
but were holding on the bow of the canoe, let go, and 
escaped into the woods, wliilst James Sutheelaj^d and 
the other surxnvors floated down the stream. They were 
instantly pursued by the Eskimaux in tlieir boats, and tlic 
Indians from their hiding places observed the conflict to be 
lianaed on until five of the Eskixnaux were killed, and 
jAVSa SiTTHjEKLAin) was left alone in the bow of his canoe, 
which was in a sinking condition. This much was karat 
ftnm one of the In^ans, who travdied to Fort Chepewyan 
with the account of tho melancholy catastroplie, having, in 
his route, had his wants supplied by parties of the Lou- 
cheux, and other nations he fell in with. It was afterwards 
ascertained, through the medium of the Hare Indians^ that 
the canoe had drifted down opposite the main encampment 
of the EHkima»ix, and that James SuTHsaLAvn there threw 
himself into the water, swam ashore, and placed himself he- 
.twtxt the knees of an dderly man, for protection. A con- 
sultation being now held, his destruction was decided upon ; 
and as he was judged invulnerable from his having escaped 
from tJie conflict without a wound, they clFected their pur- 
pose by tying a stone round liis neck, and Uirowii^ liim into 
the river; hb protector having in the mean time conveyed 
himself away, it being contrary to their ideas of humani^ 
that he should witness the death of his protcgd. 

The year following this tragical event, a party of the 
Red-knife or Copper Indians, making war upon the Eski- 
WUXy at tlie mouth of the Copper-mine Uivcr, found somp 
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ptft of die cMiing of Mr LrmRtotrov** party in tiie ImiU 

of those Aey destroyed. 

' A second attempt to reach the sea was made by Mr 
Claeke in 1809. He descended the river as far as the 
assemblage of islands which form the various channels of 
which Sir Alexander MAGZSinErE speaks; but here a 
humeroua'paHy df Esldiiuiliix, beeopyiiig bbth bankBof thi 
fiver, put thcttteeiveft in auich a itifeiiidiig Hinltt 
was ^teemed prudent to return^ Widwut making any attempt 
either to tend or to proceed fardier. - 

In 1810, a large shoal of porpoises came up to Fort 
Gootl-HojK?, to the great grief of the natives, who declared 
that such visits were always attended by a falling off in the 
fishery, which accordingly proved very had that season. 
This fact, we think, tends to prove the nea^ vidinty of the 
sea, and thAt Sir Alexandeb I^Iackskkib ettlier aetuftUy 
saw'ity or was within a Very shoit distance of it 

The country throuj^ ^hidi Mackeniie*s fiiver ilow^ 
appears' to <^er a fifie field Ibr a nstundist, and wie htve haA 
many interesting accoimts of it from those who have resided 
there. It is well worthy the attention of a mineralo^st, 
who would have an opjwrtimity of viewing the operations 
of Nature on a grand scale. The rocky mountains range 
along the western side of the river, at a greater or smaller 
distance from its banks; in some places receding to the dis- 
fanee of 70 miles, at' others appffoodung the vcsry vei^ge of 
the stream* and at one spot below the GreatBearLakeBiver, 
a continnanoe of the same ridge appean on the eastern sidn 
of the river. 

A kind of sheep frequents tliose mountains, which, from 
description, appears to resemble, or to be the same with, the 
ArgaU, or Ovis mmtana. It has very large, striated, spiral 
horns, and is clothed in the winter with a thick coarse coat 

hur, like that of the r^n-deer, which iails off in the 
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(MBiBVy and M tnooedM Iqr ft ihovter and Itotf oiMr^^ 
Thm ii aaoUier animal of still greatHr iiit«Kit» wlucb the 
tnden call theOoat, and wfaieb would appear to be a spe- 
cies of antelope. Its horns, smooth, short, and black, are 
directed backwards, with a shght curvature. It is about 
the size of a sheep, and, in the winter, has a coat of long 
€iiikd iuBTy said to be of a fillky fiueness and lustra. It 
limgs ynth great agi%,'|RNli (jreeipei^toimqpii^ and 

attendad with mudi diflleultj. I hm heaid that the skins 
ef Ihsae animals haive bean sent to Emope ; but nsitfaer of 
them have hithcrto'been (aken afirel^. ' A Toy lai|;e kind 

of rein-deer is also found on those mountains. 

The natives make knives of a white translucent stone, 
which they detach in large sharp-eilged flakes, by greasiiig 
a portion of the rock, and kindling a fire upon it 

They also dig up an edible imctnous earth, ^milar, pro- 
babljT} to dial whidi is found si the mouth of the Qrinooko; 
andtinsi as-a pignMotn mmsnd snbstanee^ irfnoh ihcy .find 
attlielMittoai*of asraaUsoblsmaieoussticam. It is in the 
form of round, flattish, ponderous grains, of a shining blade 
colour, with a greasy feel, and adheres to tlie skin only when 
mixed with grease. A large specimen of native silver was 
also found in that neighbourhood in 17^. < 

Near the Great Bear Lake Biver, there are some coal- 
mines on fire. And there arc severtd fountailis of mineral- 
{Atdiy one in partioidar» whidt riseti in the diannd of the 
riTer, at a spot, which, from that dmunstanee, is named 
ifhcririttding Pdnt . - 

vfMsmortlefaaiMlortUvvQiniAwsis 
HITuLux Avt9p to FraflMior JAUioir, and prorvd to te the trm Aiw 
gtli.— Edit. 

+ Yhe animal described in the text appears to be the Rocky-mountain 
Sheep of the Americans, noticed by Professor Jamssom in the third voliuxw 
of the Wcrncrian Memoin^ p. 306** Edit. 
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^4 ACCOUNT OF THE DISTRICT BETWEEN 



III. — Geological Notices, and Miscellaneous Re^ 
marks, relative to the District betxveen the Jumna 
and Nerhuddoh ; 

WITH AN APPENDIX, 

Containing an Account of the Rocks found in the Baiiool 
VaUey in Berar, and mi tJie Hills of tlu; Gundwana 
Range ; togetlier ^ith Remarks made on a March Jrom 
Hussingabad to Sangar, and from tlience to tlie Ganges. 

By Dr Adam of Calcutta, Member of the Wernerian 

Society. 

(Read Uth January 1822, &c.) 



specimens of minerals sent to Professor Jameson, 
comprise all the rocks met with between the Jumna and the 
Nerbuddali, by the foute of Bapda, Lohargong, BelJary, 
and Jpbbulpore. 

The first commences with the hills in Bundlecund, after 
crossing the Jumna. Between these hills and the river is 
situate a pltun of considerable extent, the soil of which dif- 
fers so greatly from that of the opposite country in the 
Doab, as to merit particular notice. It may be observed, 
generally, that the soil of the pl^ns pf Hin4ostan, from 




THE JUMKik-iillimBBIISDAH. 

-CUumpdre to Cdcottfly and indeed fWim Hisdwar Mr* 
Osni^Miy ie a ligfal^soloiiNd moiildy oonflbting of a due 
•y mpo rtkm ef ai^^Slmoiis^ ■ Ke e oua, and cileaieoiii cerdu^ 

the last being most abundant above Marghyr. Its chief 
characteristic is derived from the quantity of mica which it 
contains, in minute grains and scales. This also prev^ls in 
tlie district which I passed thiougfaf from Allahabad to 
ChiUyterrah Ghaut, on the Jumna. About half a mile to 
die aocth of tiiie nwr, we deeeend a bank, whioh appears 
to fenn ks boiiiidary in the rainy Maaoo* and enter upon a 
W#a|» where, in phuseof a fUr, shiDing, attenuated moiddy 
'ihe eye meets nothing but an unifcraily duU, ooerse, black 
earth, not unlike the half-digested soils of muirlands at 
home. This dark soil is still more striking on the Bundle- 
cuad side, and continues almost the whole way to Besse> 
amgiinge. it seems to contain a knger proportion of argil, 
laoeousieaith, and vegetable reeremeDt, than the land on 
the left bank of the Jumna, and that which 18 geneially ob- 
ptntd m tlM upper pHmnpea of India. 

The Jumna, where the pawagp is made, is a smooCfi 
gently-flowing stream. The banks show no rock, but are 
high and perpendicular ; and, when viewed from the oppo- 
site ade, along with the advancing stream, the Cane, which 
here joins its waters to tlie Jumna, look uncommonly 
weU, and are devoid of the dulness which cfaaiactcrises the 
wMecowMflf (the united riveim the Ganges and Jumna, 
bekMr iU]alHa)ad. 

On approaching the town of Banda, distail two marelies, 
<ft abotit twenty miles from the river, several small hills are 
seen in the west, like erections for flagstaffs, posted at regu- 
lar intervals. They appear to nin in one line, from NW. 
to S£., and are of a conical, or rather pyramidal, figure. 
One of them rises from the plain close to Banda ; it is about 
^liliea or lour hundred feet high, and is divided, at the up- 
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fCK fiafft,. ialo iwaor niore smaller elefvatkms, of which Ibl 
«intel tnl^ tamuoates vilh m poin^ Thftii^ 

huge numeBxi atone pw i cn i tl Dg t h enMekw- m every pac- 
tion, seemingly quite unconnected the one iHth Ae oth^ 
while a few shrubs, growing out from between them, serve 
MS a contrast to the nakedne^ of the rock. On ascending 
4he hill^. we found it to benoB^fMaMd of » ceddyihCcitnuBei 
MBiU^rmhed granite, haviag no regular artangenienty Uit 
l;yii^ iiiFlakiekftflf gBeat«u8^ awnp peipfiMHailrt', and pthan 
jHteiinnlmly whh^or^veK «r ixwDded avfiMa.mjdlanl 
Many.af these' aw aoaliiv off atdie snrfBce^ Iml greaifcr 
part raSuHi en tire, and'^KMess .incype ixjiu|tertiiaif^ctf'%Ma' 
grant structure than any rocks of the kind which I have 
met with. This hill at Banda may be reckoned the termi- 
nation of the first of the many series which traverse Bundia- 
aond from W. to aB'iiO'aioce ai^ observed haae fbUaai. 
iigthat line. 

Soon after kaviiig Baada' to tlie aBi|tiiy\otiitt Itfa-caMa 
iHomi^ vlodiy at ^aght, appear Ittgev iliab dteosne 
at tbal'plaoa Thw behieAy owing to the cfiteef&tanoev 

increased by the dewy air of the morning, which is the time 
of travelling ; for, on a near approach, we find these not to 
exceed the congeries at Banda, or the highest does «> only 

in a small d^ee. ' • . ' • • * . 

. TiiOM^ evidently entering upon a'inountainous ooifRtry 
hei^ we are suipiiaed to find no general elevation itf the 
MifinB^ the saiM datneaiof the pbam co|ithinng.4i flft the 
Borthem mdt of the- Junaay imd the laSk jfaimg aibniptlj 
finan amunon levd, like so many iahndi fcarittg then*, 
selves oat'<>f the ocean. They are, in fact, mere pictures, 
on dry land, of the rocky Madeira, Porto Santo, or the C«r 
naries, seen in the voyage from England to India. 
About twelve miles |rom ^anda, at the village of' ^e. 
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4§^'l$r'ib^ fffitk, Hlee ih^^Mfhe^ «ietitM>ned, is pyrami:- 

dal; and they may be said, in this respect, to resemble a 
frap^ment of the granite rock which c«mp)ses them. They 
stretch from the village of Gerjuah in two or three direc- 
tions, ' the line of some crouiD^ tfatfft of ethors,* and, not- 
witbstahdiiig thei^: h>regt:ihirity «k a ttoge, iiaief $fpeic lb 
iBio# MItidnaJUy ptoSde^ and ^ can tniw k 

Iwilttcriiii -fit Molltod *tocky ctevalittM Ibnttb^diaiitilacftHl 
iibixfaarf^ ;llM^%rge8t of ihes^^ ivl^ 

«f ^age, has' at the Mimndt ii'fcSk oP a wl^ 
colour, like chalk, which I regretted, from the distance it 
was placed at, I could not examine. The others are com- 
posed of granite, similar to the rock at Banda, and present 
1lhe.iame arrangemetit, or more properly, deficiency of ari- 
Mj^imt; sM ee B^a. At tiife' ]ame fml ctoe' of 
ttkodb'li^bi^ qiiarts T&liiy dtflkicC^iftcim 4tie g^nenl conxpM^ 

tHnm^ Ibi liibf^ lte¥je''adb^ Ami shape ot hd- 
eMk&m^ ittSi^g perpeMii^tfl*i4y, wMl. ftior 'rides, 

^ich, at some distance, makes tliem appear Ukctan ovisi^ 
lyin*^ stratum of a different fomiation. 

The country in this ncighbourhtxid displays a thousand 
chamtt, compared >vith the district nearithe Jumiia. The 
tbads are dry ; and the rocky elevations in flnbiC^ hWflilgk 
t09mng of beautifbl riHfiilM entinn^ mUh Bimieftiu»^«ri^ 
tiA of difiifailiif^ phmts; gM'xftdltik' Heir ftefing to- the nfibd 
Wvieinog the prospect: 'New aninidfl^ too^'inbidbif^^ 
tliefle; present tbemseWes. i The peaoock, arrayed in'idt 'lili 
gorgeous hues, and shining with a native glossiness cf plu- 
mage, is not unfrequently seen perched on a projecting 
block of granite ; while herds of antelopes l)ound along the 
plam below; and the shrill ciy of the Indian partridge 
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on G¥€9ry handy first cheers the traveUer with tbt 
«|Mnii^ cbj, I WW much dnKghtiri one wunaag hcn^ 

to uand pinodoe^ I had ftartdl wi^ 

It WB8 quite dark, excepung wlMt light the ttan «ibi:dBd» 

which, in India, is always considerable at this season (Octo* 
ber), when not a cloud obscures the expanded vault of the 
heavens. After moving on for some time, on turning my 
eye toward the east, I could perceive die first appearance 
of day. It was not dawn, but a mere greyish pillar of light 
ahooCii^ fiom the hatizoa upwards, in the shape of a cc 
nefa tail, but without lurtie; the cffidgienoe^ if it could be 
HQ caQed, laanmhTliig that c£ the MiH^-way note than any 
other object in nttnw wfaidi I hanne aeen. Thu dull pillar 
wi Kg^t was well defined. It continued a long time appa- 
rently little increased in size, and without ha\dng acquired 
much brilliancy. At length its sides near the bottom gave 
way; and the light, now stronger, diffused itself laterally 
to a considerable extent. By and bye the stratum of douda 
iHMediatoly om this expanaion displayed the mnpate hoe 
of mom, and the whole heavcnB became (though yet faint- 
ly) iUununated. The my tints disappearing in their tui% 
wen suoceeded by a greater degree of pale light ; an j soon 
afler, the near approach of the great luminary himself was 
announced by a pillar of red, or orange-red, light, which 
terminated in the orb now appearing large and fiery, through 
the medium of the horizontal morning air. This is the ge- 
neral coone of sukiise in India^ as I have frequently wit- 
nessed nnoe* The precunoiy phenomenon of the pillar of 
li^^ widi the Bu co ea riye disngeay beipg then new to vais, 
appeared perhaps more interestiiig on that aoaount 

At Pungrawah, the seeond stage fiom Banda, we find the 
rock of the same nature as those already described. In the 
march from this last place to the village of Kurtul, a range 
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oClnlb b fleen in front, and on the kilt hand, much biglier 
than any prefiously paand in the rout^ and wliidiy instead 
of having peaked sanmuts, are crowned witii a ilat table- 
land. About eight miles from the road, on one of the most 
conspicuous of these, to the left, stands the celebrated Fort 
of Callinger. We still find at Kurtul peaked hills composed 
of gramtey similar to those at Banda, Gerawiah, and Fun* 
gimwah ; tcad besides this, masses of a bluiahFOcdoured trap 
are met with, and boulders scahng off in oonoentric lajen. 
Tina tn^MKKk apgam to have been at one time extenaive^ 
and I eotdd tiaee a supeificial 8tnitmn over the granite iat 
tone way up the hill. What xemnns of it Testa on that 
rock without any distinct arrangement. The whole seems 
much affected by the action of the elements; and it is 
probable that, from this cause, a very large formation has 
been removed* and reduced to soil. Many of the granite- 
•falocks here are also faai going into decay, and the soil of 
the district adjounog appears to be entirely derived fram 
tins source. Ita coilour is sandy-ied, that of the fehpar; 
and in thia red sandy as a bans are contained a great many 
small quartz-crystals, which still remain entire and unaltered 
in their structure. And the chaloedonic pebbles, found at 
the lx)ttom of the liill, appear to have been imbedded in 
some rock, whicli had likewise at a former period rested 
over the granite. They are of the same nature as the peb- 
Ues fi>und in the bed of the river Kane, so much admired 
• on aooonnt of their beautiful variegated appeannce 4md 
lustre when cut. 

After leaving Kurtul, the mad strikes into a wood of low 
trees, flanked on both sides by hiUs with flat summits; and, 
for the first time, we observe pieces of sandstone scattered 
over the path, mixed with broken blocks of granite, and 
the more complete dethtus ibrming the soil. On one hili, 



9Q . FUGU££RS' HILL. 

t 

vliicb' U oearer tlm the others, we civi dulinc^j see ,4 
hofli»mt(d positioii of the aupeiior stnta, and hdcI^ die 
table^ftoe» ft .sort of projectipii eplargbg the diameter of the 
hally wbaxh. gradually increases to the bottom. The upper 

formation is c\'idently of the same nature as the detached 
pieces of sandstone found below ; while the great body of 
the hill is composed of granite, (and perhaps trap), similar 
fo thatt of the pyramidal hills fonoierly described. Some 
IpuguMfi^ or zdij^ouf: ^eirateai^ tah?.i9ptheir abode, on thia 
UU^ at the junctm of the. tapdslane. widi thegnmite.fiinDai. 
tion; and theiaoe of theb cavjes, eiit oiit.bf t)ie iMfid iock, 
and chinajned (or whitened) over, together with the eleva- 
ted platform, on which are placed the objects of their idola* 
trous worship, present, from the plain beloWy.a very strik- 
ing and conspicuous appearance. 

On pasanig the Fugueers' Hill, we come in aght of the 
easteqi extremity of the Fort <d Adjy^iir».]ike that of 
Callii^er, crowiuDg the sinn^t of aa isolated hiU*. and <nr- 
ing its prinapal strength to a tabWaoe of sandstoojs xodk« 
The sides of the elevation, or the declivities, are covered 
with jungle or bushy wood, composed of beautiful low trees, 
whose leaves exhibit every shade of green, and every variety 
of size and shape, from the pinnated and pointed leaflet of 
the tamarind to the broad expanded fohagc of the teak,^ 
which last appeals to be yeey abiyidaiit in all those hillsr 
^ Gnnite forms the great body of A4j7g^» sandstone 
lies over it at the upper part, presenting a perpendicular 
hce of rock to the height of between SO and 50 feet all 
round, and constituting a natural barrier of defence, which 
of itself seems to render the place impregnable. The por- 
tion of the sandstone is perfectly horizontal, and the rock 
b in general quite fresh. 

The view (rom the ramparts of the Fort diqdays well 
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are seen in every diiectuu^ opvei^ iwith jungle, 
rinng abruptly out of an intervening flat country, the dull 
and cheerless aspect of which carries to the mind the idea 
of an uninhabited waste, or tlie haunt of savage beasts only. 
It is precisely the expression which DaiusI( has g^^isn iQ 
the delineation of a £ort in the Mysore,, wh^ a aofC '€f 

...AdjyghuriiiidCaBinger are lyilJfliB^xntmiting to the 
antiquary, or mythological inquirer, than to the geolo^st ; 
and the lover of att will find abundant subject of admira^ 
tion in the beautiful remains of ancient Hindu architecture^ 
which still exist within the walls of both these forts. . ' 
. Tbct oountiy, for a ahoct 4iiBtaciee beyond A<] jygbur, ia 
ppen, and the soil agiun resembles that of tlia jdiartiqUP oa 
Iba olher ade ai Bamda. -A fi?w ii#a./£ut)i^ ioo, -we opaie 
to the ^lage or hamlet of BfBiar<n(igung% at the.lyittam 
of the Ghaiit of that Bane. Tlva Ghaut, or pass, leada 
tt<m the low country of BundLecimd to the elevated ftkAe- 
land, on a level with the hills last mentioned. The path is 
cut through, or carried over granite, trap, and sandstone. 
At first, the ascent, thou^^pratly atae|^ i« .not difficult, as 
tbffBib m lew laige litones, and bd iqck wuig.&QBi the 
auKfiwe. Socaiy however* it beociiie9 ataepa^ and nm 
atrllPlad^ grtante^ 'tnp, wA aandaliDoe mimrn praNotiqg 
-llMnadiSBa in juaeawkm; and m nangr of the hut may be 
peroa^ed ^oartMiodakB 'itaduded, like those lomd in die 
sandstone of the Table-Mountain at the Cape. The ar- 
rangement of the sandstone is in general horizontal, but at 
' some points it appears to rise from the surface in the form 
of ridges aimoBt verticaL The trap-rock exhibits no 
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weU-defined arrangement, at the several ])oints where it; 
is found in tbeOliaut; and I could not penetrate inttf 
the jungle hoe to examine the strata more cixtenaivdy/ 
It nmj-^ howerqr, be infemd, Uiit it is in ewrj tapM 
maSLut to lint rodL at CaUbger^ whidi I hm flinoe feiuidl 
lying chiefly in imiBdisli ihawwj itf irarious aaen^ oeeopying^ 
tfMBudUleof tlie^e¥alion,«ndeompMinglhe giMterpaii 
ci it These are in general mouldering at the surface, and 
many of the smaller boulders can be reduced to powder 
without the assistance of the hammer. The larger masses 
are more compact, and possess great soundness of struc- 
ture. 

Tbe TabMand here is elevated about 1900 feet, i 
dioiild BuppGiie^ above tbe pialn of Bundlecund. Oa icach^ 
log the top of tbe Gbaut^ ire crmb one or tmo dear n» 
ning streams, and acme oocing siUs and pobb of sti^faant 
water are met with, most of which indicate, by th^r blue^ 
slimy, and iridescent surface, impregnation with the iron of 
the adjoining soil. This is indeed comjxjscd of ferruginous 
gravel and disintegrated sandstone ; and if we may judge 
fiom tbe fine luxuriant grass growing over it, it must be oae 
of great fertiUtj. 

Tbe Tonng Punnab, ceilebiited &r ito diamond wmea, 
if distant about eig^t miles ftom tbe 6baut{ and in my 
maieb tbitber, I passed senreral of tbe mines, which ai^ 
hers close to the road, and have even encroached upon it 
at diiiLrent points. It being late, I determined to defer 
my examination of these till the following day, which I in- 
tended passing at Punnah. Early in the mornings my 
servants, who had been dispatched for the purpose, brought 
■intelfigenice that they had observed the workmen gaing from 
tbe town to the westward^ with their inqilementsofiabomr on 
their shoulders. Following them^ I ^oon reached the scene of 
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dperatton, distant abbut three niiles, iemd ill a situation per- 
Ik^y'dktespotieSt^ with tHat oh'the 6ther mde of the towili 
It witt^ ^ JtM|^ fyt 'ifmy, ^tklmgdiSktais gidtk 
gt^lMi% fii giM'SBiddHikse 'Attn H M gmt% fMi^ 

uOus BOBi 

The^aiffcSiitfe'iiieite'iidTrow pits, four, five, or riioinefce^ 
fleep, according to the distance of the adjacent rock from 
the surface, and dug out of a ferruginniis gravelly soil, 
which is of a dark reddish-brown, or blackish colour, 
it feeb itidist, and consists of fine sand, with a large 
fM^pofction df '^raaU dak^iieAi and whiti^ '<k ycQowish^ 

for the precious miiiferal idieii t -tarAveSi ik ilie ighiiaii 
due Siief bf whont Very reaAily replied to Idl iny ques^ 

tions, and explained and cxcmpHflcd the series of opera- 
tions gone through. These are indeed very simple. The 
*nl, as it is brought from the neighbouring pit, is throwii 
into a small square cxcava'tion in the ground, about two or 
thrc'e feet d^ep, the bottom and sides of which have been 
#d beaten, to prevent the gra[Ve1 ttom al&erin^ to them. 
A qjatiaiify ^ i^ter being adde^ k inaniiii Mepa into ih'e' 
ifimdei kikvihig^ inirtiriimto^ lllce 'a hoe, infh k tfioA 
hauffld, (the cbmMi im^llefi^ 

poses), and rtiixes thb wJwle together, his h'aiids also 
for tliat pui-pose, and tossing away all the larger pebbles 
whieh occur. This movement being continued for some 
time, the water is then thro\^'ti out by means of a small 
linker-basket, tend cbrl^ vith it the datid, leating thb' 
gta^ei behind; Altt^'v^^\M aji^iiditidns dbd disctiai^gesr 
or irattetr, gfeiM fH tfdtbM is^ iHt^ sMl ham tf' 
a dtcditf figtti^y ^ei^ h ^Mbnif 
OuB ft iir &aivty^ to A Ui^ oii ilte ti^rlk^ oi^ iths! 
f^bomA, nitttle of hkordened eairth, and Uiet« leA to dry ; the 

▼OL. IV.' t 
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finishing operation consisting merely of a minute examina- 
tion of the dry gravel, hy a person acquainted witli tlie 
external chaiucter of the jewel in its rough state. Jud^ng 
fram the condition of the people employed, one would hard- 
ly expect that they could be able to detect a diamond: 
but they amiiediiie .they did eo with the greatest ea^ and 
it anpeaia to be tlie hutte and tnnqptti«icy» evm in tbii 
Mate^ wfaiflhdlMBtstheiB. The prineqpal man fiakad out 
aevctal pieees of tnuuparent quart*- from the graivel» wfueb 
he said resembled the diamond. He had found them of 
oil colours and lizes ; but the discovering them," he add- 
ed, did not depend on" his " skill or exertions^ it was - 
altfigsther the work of God/ 'Salaaming at the same. 
^aapef and pointing to the heavens. 

Fkool the inquiiieB whieh I made^ diawwd miiiii^ ap* 
peaiB by.no means a prafitafale at Pamah. Any- 

one may di|^ subject to paying the common diOj of the- 
Iburtb port of the produce to the Rajah, who is hae» as ia 
every Othet ptfrf of India, paramount lord of the soil. All 
stones, however, beyond a certain carat are claimed exclu- 
sively by him : but it may be Rupjx)sed, where the meaus. 
of concealment are so much in the |X)wer of the workmen, 
that th^ prince^ treasury very seldom benefits much by this 
source of revenue. In the farm or spot which I examined, 
only' two diamonds had been found during the pmeedii^- 
year, and these fetched each 200 rupees. The number of 
wfxkmen commonly etigaged in the varions opefttdooa of 
digging, carry ing, washing, and seaidungv is from Ibur to : 
five, though I saw only three. Of those, the sirdar, or 
chief, has a salary of five rupees per month, and the others 
four ; and when a diamond is found, some present is made 
ihem by their master, proportioned to its value. So that,, 
after paying the duty and ezpence of woridni^ it is obvious, 
bis gain% in this instance, must have beoi vegr small* and . 
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iibi iuflkieilt to induce him to perd^vere much long^' in hiti 
nuungiopenlioak Iiri»edthebuMicisc£diggi|ig ap p i<iw i > 

tlie loMin of (mIb in emy dmc/dm, Jt nraat hm boift 
earned on much more estttiaiveljr it n tamec fBancA tM 
at present; 

Funnah is on many accounts an interesting place. Spa-' 
dons tanks, that would do honour to the most hberal State, 
are seen surroimded by temples and palaces, neglected 
indeed, but diqi%iiigofi^ the elegancies of oiehitei^^ 
imd amring as moAwnentaiof fontee^ gsindcur «fed tufgwi: 
ftDenoe; As n cont»Bt to tiie pet iue,- #e havA 
our eye to tlie town tIadiV end view tbe ecfid&tibn of tbtfi 
jlfesent iniiabitmits^ which ia wretched in die extreme. 

To return to the geological facts. Red ferruginous gra- 
vel, the matrix of the diamonds, may be considered as ter- 
minating the regular formation of the hills in this part of. 
Bundlecund. The okder of ammyment, from bebw, up>»- 
iMBdSf being gnoate; tzap^ sandatone; and gravcJ. 

Befora ptDoMikig todeioribe.tliatto^ tbe othor 
fbdc^' it may be wortli ^iliBe to' kmk bade oA like gi^ound. 
ttevelled ovov and tidce a 4onq(lvdbciuive wwof thMibiir 
formadons, td devebped at the sites mentidned,' ^hctiiei^ 
singly or in combination, and also to consider the general 
qualities of the soil in .the intermediate and adjoiui^ dis-' 
tricts. > 

The prevailing soil in Bundlecund, and indeed to the 
soUdi of the Jumna^ ia tlie black coarse erirtk elieid^ aWi 
hided to^. 0p ptam Ay isMvlin^ of a hatgt^ ymfwrtiofa. of 
diy and 6Rtlioaiied iM^getilde Tiiidni^ tli^ 
land to tile north of that Mam* |t i^etaina noktuie mera^ 
][»erfeedy than the oommon. soil of Hindostan : h^ice aiioBB , 
Its miriness in the rmny season, and its disposition to unite 
into hard masses, and form rifts and hollows during the^ 



S6 



SOIL OF BUNDI.ECUND 



dry and liot weather. Even in its driest state, however, it 
has not tlie slimy compactness of pure clay-soils; but when 
separated into sm^iU pieces from the mass, is found Xf> be 
^nite friable, and easily reduqed- lo po«r4er. I 4iinik it 
jiobable that tUs ccmtaiiip also a propoftion of magneflu* 
earth, thougli, nerer having mbjeeted it to chenneal ma^ 
lya^ l am'ooc wananted in iatmng ifab loftranae Aom 
any aeetilate date. It is vedrotied exoeechiigfy fbftab, and 
in no part of the Company*s territories are more luxuriant 
crops displayed than in the districts where it predomiBates. 
Indeed, the richness of the ljundlecund lands, composed 
pnDcipaUjr of this sort, is quite proverbial in India ; and 
from its quality of retaining nciBtMre, the process of irrigat* 
ing them is less frequently vnaated to, and the laixNir oi 
the|HMijai#nMH fljaeby IwaeBed. Xt^WNild lypev^ liow. 
«w»:tfaatgMI0reQc^jMBa aiwiieeeiaacy mpEapanag the* 
atA to thcrSgeed, and alao in keeping it dear afM^s, duaa 
wi^'see applied to the common lands of Hindostan. A long 
grass was springing up every where at the time 1 passed 
through the district, and formed the only obstacle to the 
plough, which waa then going in all directions. 

One would suppose that tl|e above characters of the soil 
dboaid affect ihe dKinate, and- render the phun of Bundiei^ 
^mdnioiat and unhealthy.' As to aa my own o bnav^taMi ' 
exiendVy ague* toe very pravahmt in the^whole of the bar 
aoontry, and eomethnes prove ao severe in European habits,, 
as to require a total change of air for their removal ; but 
the native population do not seem to suffer from any ende- 
mical dise^s in a greater degree than the inhabitants of 
other parts of India;, and their appearance^ upen the whole,< 
aa pKsented to myself in passing dong^ nther indicatad' 
general good health and oomtot. 

H^BM bhicftiaiA 'haaevidendy heeii toued fiom the da* 
compot kl on af aome of the nuuiy vaiietieB oC ch^-mfcy, 
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most probably from trap and amygdaloid, which at' one 
time had rested over the granite in the hills of Bundle- 
cund. 

Il is probable the rtxik at Gera^viah, and the trap forma- 
tion observed on the Hill of Callinger, and at Besseram- 
gunge, have had their share in contributing to it. The 
vegetable matter with which the soil appears to be impreg- 
nated in a more than usual degree, may have been derived 
fhom extensive forests, which it is not difficult 9b conceive 
had flourished here at no very distant period ; and the suc- 
cessive increase of a heavy, plastic, moist soil, covering the 
wood with each return of the raiiny season, had also pre- 
vented its complete decay. F*or the amelioration or im- 
j«t)vement of such a soil in Europe, the agricultiuist would 
have recourse to lime, as rendering it drier, and reducing 
the vegetable matter which it contains, to a state more fit- 
ted for siipplying the requisite pabulum to the growing 
plant. In India, however, such an expedient would not he 
attended with success, as calcareous earth, in this country, 
unites together into small masses, constituting what the na- 
tives term Kunktir, and does not mingle with the other 
ingredients of the soil, unless siliceous sand exist in an un- 
usually Idrge proportion. This isolation (if it may be so 
termed) of the calcareous earth, is very well seen in the 
Baitool Valley, in Berar, where the soil is essentially the 
same as the coarse black earth of Bundlecund. It is pro- 
bable that a mixture of sand would be attended with a 
beneficial result ; for wherever I have observed this com- 
bination from natural causes, the effect appears highly 
favourable. An illustration of this occurs in the route be- 
tween Calhnger and Allahaba, via Turraictty where we 
approach the Jumna, and the alluvial sandy depo^ite of 
the river is seen mingling with the dark earth of the plain. 
From this union results a soil possessing every requisite 



^ ANCIENT CAPITAL PF THK PBASU. 

quality, and perhaps the best suited for grain^rops of any 
in India. The district i^ which it abounds well merits the 
poet's appellation of " Icettis ager,'" and is cert^nly not 
inferior to his boasted ^' Gargarai' in the ease with which 
kiac}ihiy»J»d, aiidllieaiii|p)iepcQd|]«t» il; yi^ Uie hiu? 

jwiBidnwn m Tctmi* 

From the appeannoe of llie Boil betwm Cdfingeraod 
Allahabad, as I obBerved it in paanng along, I ootiM not 
lielp drawing an inference, which, if correcty may ihtaw 
some light on the situation of the ancient capital of the 
Prasii. The city of Palibothra, we are told, was situated 
Jttear to th^ ))ill^ and at the conflijx of thp Qanges with an- 
othar laigp liver ; and it is the difficulty of reconciUng these 
jtwo dicumstanoes wmh, any modem locality, which has 
fpmi riae to so much diacuaaon and diaagixsument amoog 
the leaned. Indeed no spot that I am aware of, in Bin* 
dostan, indudea diemliotb; fiir AUahabad and Patna want 
the former, and the nei^bowliqod of Bhungulpore,1»ludi 
Colonel Fraqklin endeavours to identify with the ancient 
city, is defective in the latter. We are therefore compelled 
po believe, that some change must hav^ taken place in re- 
gard to the one or the other ; and, as aU^ations in the 
fxmrse of the river axe of daily ooeunenoe, while the re- 
inofval of nywintaimjcanoiiilybeclfectedliyagteatphyacal 
(Donmlrion, or f|ie'ageiiQr <^8apeniatund power, it is moat 
jceaaonable to infer, that the junction of the rivers had oo- 
purred nener tp th^ hill^, jit » fprm^r period, ih^ at pn^- 
pent 

What is thus assumed, frpm a general view of the ques- 
tion, made with reference to the Jumna and Guna, appears 
\o me to be confirmed by facts ; and I think it exceedingly 
probable, that the latter river has at a former period flowed 
close to the front range of hiUa in the north-east extremity 
of pundlecund, and that it has gradually forsaken t))i^i 
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course, as its earthy contents came to be deposited on the 
bank. At a short distance from the hills, we find the allo- 
vion of the liver minglmg with the Uack eardi; and knig 
befbre we are out of aght of these, the aoii seems afanost 
cnlufily composed of a dqpodte fixim its wateiB. Gmnting, 
therefore, that the Jumna held its ooune farther to the 
south than the present bed of the river, we can eaaly con- 
ceive that the aster-stream of the Ganges may have joined 
its waters also more to the south and east than the present 
point of confluence at Allahabad, and in a situation so near 
to die hills, as to correspond in every respect with the ac- 
count handed dawn to ^s of the eite o|' PalUiothra by an* 
jC$ent wtlten^ 

Fnmi the very cursoiyii^^ucelcoiildbealov 
in passmg throu|^ it, I am not in posseanon of such exact 
infennatSoD rdative to thedianges in the appearance of the 
soil as I could wi^, and as would be necessary to form an 
accurate condusion on this particular point. It appears to 
me, however, that were the existing geological relations of 
. countries more attended to and studied, many disputed 
pcnnts in reference to their ancient history would be deter- 
mined, and rules established, for the guidance of the anti* 
query, which would materially abridge his labour and leF* 
search. 

The other soils in Bimdlecund are those ffaimed. fium 
the debris of the granite and the sandstone rocks, Thefirst 
is found at die village of Kurtul, and is very limited ; the 

sandstone soil is seen between that village and Adjyghur— 
it is more extensive than the other; but as it abounds 
above the Ghaut, after passing Punnah, the account of its 
qualities will be best given along with the appearance of that 
district. 

The appearance of the first hills, after entering the 
Jumna^ has been already detailed. It is quite chanicier- 
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istic of the ^aiiipc fpnpaUon, . Xh|y . Q^lfliy^i fW^J^ /tl ^ i 
with the tabl^-sumraits tlie; i)U)^ in the in^^pnor^ ex- 
mmnlififia in a i tfnk iiiir Tffwufw tlie effiQBL.Qf' thfitVack. iiL 
liie figiue of the gsiie|(4, clmtioDj,. ii;cii|i,.^"^^Gi^<t. tiby^ 
(listaiioe of mimy xniles, we^.Ga^.olt^ dete|xuu^ the.n% 
ttire 9ipA position of the strata fojming very exteufliv^ 
Tanges. The bare aspect of these granite piles, ia the first 
range, and the irregular surface which they present, lead 
one to conclude, that they are but tlie remains of hills of a 
iAUich.^;reatcr extent, which l)^Ye onf:e existed hefe. TJbu^y, 
may be said to exhibit Hh^^oores of large hills, wji^.eft^ 
nor has suffisEed in the laotft o£ time* while the toon ooia*. 
pact steiicture of the gnmite still enable it to, s^ttbcs, 
joQipinqiicaiues of do^. I;tl]uuik jt can hnjdly Im» 
that all hills, anular to those met with in Bundlecund^ have 
been originally formed by a force from below, elevating the 
primitive rocks, and causing a disruption of the secondary 
strata, at the several points at which it had been exerted. 
Where the force was but sJ^tly impressed, and i|i/fi iimit^ 
ed area, a small elevation woulfl be foii^ft^.. . Tb^ gffi/f^ 
would t])e^ only bveak, th|^^^ the s^peaIlQ|)^Dp^^ *^n|^i> 
without calling thm alping irit|i it, wh^c .faif^kcn st0ta 
Vould rcflt on the sidei^ of thft my^.aftep thy inyjgyljing fQreg. 
oeaaed to act The figure of tibe hill then would notb&n. 
pyramid^ wluch it now resembles, but would approach more 
to that of a cone ; sandstone, trap, &c. lying on and sur- 
rounding the granite, and filUng up its inequalities, and the 
direcUon of the strata of each of these deviat^g more or less, 
from the horizontal liiie, in proportion ^.the. el^vatipn.of' 
the central nuuu. We could thus picture a hill mcine tafff^ 
tensive than any of thos^ nofw jexiatjog in jthf &^ mm%) 
whose odes at the sur&oe were originally composed of 9^9d-. 
atane Jledges» and the summit of a pointed blppk or nu|fa of 
gramtCy or, crowning the, whole, may have existed a tfl|]bil%. 
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land, c£ cpK^]ffBnMlijf'm'^ dSmj/memt, Th^ir oidginal 
fkofjbit, in that caae^ nugr have been from 80 to 50 feet 
gpmof. tl^ fiv^ pmffn, tbatfb^ tb^^m^i^^ of 
♦hft Mn^Bt/T?iMi.iitfiitfl Tn ihf biPfT" tbfritifttimm • Tnfbid twith 

haye at the time been composed of similar materials; . tfaa 
sole differepce arising from th& size of the primitive or gca» 
nitic base. The process of reduction or diminution of their 
hulk.nmy b^ cn^^^^^ have takep^f^^CA in the following 
iTy|j»mry. The. sloping sa|9fjUtene on the aidoa^of the:hiU» 

8fil^ tlm^rpcljtM^ed'iHQpMi)^.^^^ by. tb^tofnenti 

b^.thA,raiiiy seaaoa to tk0.1iottonft<)f^herhi)l, where it would 
spread out, and form soil. This operation contuiuiiig, the 
whole of the inclined sandstone would, in course of timo^ be 
removed, and the trap, or oth^r rock> immediately beneath 
it, .would thus b^ cxpos(94!.U|: it#.i tUSB* From the same 
PiUfiej jiiM<4lf#ptcd pn? tile safidstone, this would also under- 

f^agqaents, and rolling down the liUl, would a]f«> be exposed 

to the same syc^^essive changes; and thus, after the lapse of 
ages, notUiog.would remain but th^jCeii|rfUj.priiQiiiYeigfiU»i'» 
tic maa^ ^ it js now di^lay^' ; 

This yiewi4if the ori^nal s1}ni^|iD^<,of4,tbe^««nuAenccs» 
«^th« flhupigfw.wbkfe.tb^ htm undergone^ is /nqiported 

.thiwi.c<ifwpd by^t tafajb aC.n»>j<tgHfiirtgl arisra^ resting^ 
on an est(niBye pyii^mld of graBite^(m4li»,akkrof.i?lucli m 
found trap .and pieces of sandstone^ and) atitfae bottciBy .a 

^ Qf^yqs^. of their, detritus* ..being ^either ^ pure sandr 
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or a dark-coloured rich earthy according to particular lo- 
calities. 

It k dbvious hew the table-summits of the Jaiger hills, 
-jet remain of great extent. Though at first exposed to the 
simedfiOQiiqpoBiBg ttctkn as the doping fltml% this could 
oidygocafer a Aort time. The mahnce of the rock 8u£- 
faSng deeonqxisl^n, plants of wioas sorts would take 
loot, and grow and IniMi together the new soil ; and dmibs 
and trees by degrees shooting out, would add to the effect 
of the herbage by affording a shade, and in so far obviate 
flie influence of the sun's rays, in contributing to the pro- 
cess of diffint^gratbn. A deep jungle being in process of « 
time produced, no farther changes would occur in the sub* 
jacent rock, ezospting in its perpendicular laoesy where the 
altematiaaB of seasons snght occasion Inignients to be de- 
tadwd and pfedpkaled to the pl«n hdom, or the descend- 
ing water, in the ndny months, might wear out channels in 
die surface, and carry the sand to the bottom of the hill. 

The ferru^nous conglomerated gravel and sand met 
with here is entirely a secondary production, and the 
process by which it is fcmned resembles, in some re- 
ipeets, that of the calcareous Kunkur, to be afterwards 
described. It appears to be decomposed sandstone, unit- 
ed by means of nxm, in a kiw state of omdatmn; 
I am abo disposed to bdieve, tiiat the iron has been deriT^ 
ed, iioC fiom a nunersl, but fiom aTegetaUe souroe; that 
it is, in fact, the product of decomposed ligneous fibres, 
which diemical analysis shows to contain a portion of this 
metal. The successive decay and production of vegetable 
matter would in time accumulate ; the iron and the add- 
water, also formed by the decomposition of vegetables, in 
die fain, would in part dissolve it, and impregnate the sand- 
over winch it rested, fevapontkm takmgpbee^oi^thefOto 
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cession of the dry season, would complete the process l)y 
$he abstraction of the menstrual fluid ; while the metallic 
oxide would enter inio ainove intunate unioa 
The chalybeite pooLB at the top of the Ghaut, and oon^ 
yiilB bolora nMBlioiQadf , say bs Mi|ipoiid dMNlon to coon 
adtttte the aetlve imtniiiieiit in dielafmitiaii of the fintut 
ginous gravd. 

It is remarkable, that the gravel-conglomerate should form 
the matrix of the diamond in Asia and America, and, I be- 
lieve, in every quarter of the globe where the gem is found, 
while almost all the other precious stones are included in solid 
XOek, of which they constitute) as it were, an integrant part, 
or aie found along with its debris. How far this peculiarity 
may be oonneoted with the n^gukr chemical natnre.of the 
4itMMiid> I cannot pretend to my; but the &ct apptaw of 
rnqportanoe in raaoning on die origui of this highly piiaad 
jewd. 

With Punnah, we Ipave for $ome time all traces of culti- 
yation, and enter upon a beautiftil jungle, which continues 
nearly ten miles to the village of Kukurettee. The spij js 
^tirely formed from the debris of red sandstooe^ without 
gravel, or apparently any impregdatkm of iron. It is of a 
ledooJour, diy» andftftiley and seems peculiarly adapted 
iav the oiltuip of the Tine^ To the tight mid left of the 
ready mndslone ridg^ sevcfal hundred feet high, rise fimn 
the general level of the tabi^lapd, and prraent the same 
horizontal arrangement as the sandstone described. There 
is a perceptible elevation of the surface in this course, and 
the path appears to cross the range of hills, there being a 
slight descent as we approiich Kukurettee; where the 
0Hintiy again becomes open and cultiTatedy and dii^|i)|iys 
the same darkFOoloumd earth whichiwas so often met wkh 
hehMf die Ghaut 

pp the march fioin Kukurettee to the cantomnent at 
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jAUtog of alternate layers of^ Uiil«Stdne and s«nd9(0fiert - add 
oo«i limestone strata weipe found prtjjfectln^ from the 
git)^id j ItiBtviDg, in nlany ' j^aces > a very thin ^ covering • of 
sbif^ and sefirtely aliy veg«atioh ^oVei^ it.- Hiti bftfenws of 
the plflliiJlil»tf^i#>«ildg6a^4«dfl^^ and cannot fail 'to 
strike the traveller, after passiiig over the ju i i ^ | i i »dh i ii e t < » 
dftimtflfi/' liii»:cikgirf^''ilirikMftliitr oH'J^jmB <yptai ■ 

Btratai I observed, were cxccedrngfy compact, and the sur- 
face of all the exposed masses rounded oiF, with a soit of 
semi-vitlie^tit structure^ aa if' thc> roCk- had undergone 
Ukaon. Th« aJipeciit of the Whob distnct 'about the cantoni- 
ilteojl bbhunMn desditt^^ xibtl^^bdfc^a-rted ovfrflfl^ 
gVite seeni alid'vcttj^^lMe'of 
ciiltivatioii. It 18 not ea^ to diaoover the anangemdffrQf 
tM» rod[$ as iSkeM 

opfHsiftttiiity of «xkiBihing it miniiitiily: The Ih^i^fltotfi^ fiMC 
iBildon, as 1 have since ascertained^ isT' of great extent; 
traces of it are found about 70 miles to the west, on the 
Sangar route ; and it is probable that it stretches to the bot^ 
tdd of the hiU» to the eastward of Lbhargotig, occupykig 
tb^ greater pait of the batifci uietoBedv^ a^ fotiMfi 1^ thii 

A fe** nlOies 'to iheiflofifh ' aAA*^^ 
gMulid btoomies raMtf-mdiW a^id «kye3^, aiiA IlilsMdfailigV'b 

quickly explained by the appearance of a coarse schbtoift 
sandstone, which I found very abundarit here. It seems^ 
however, to contain also a large proporfton of calca- 
jneous earth. On crossing Uie Cane, near the village of 
Kbpdiy the thiii hotizontal layers of this rook sK vetf 
conspicuous on each sideband the bed of the fiver seenstd 
passthroogh'it Guie'liete 'li^Mth«» laum thafi'lOO 
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fThe tillage of Kopah leads dirqotly to ^anotlier roDg^ of 
hxMs, which rkc out of the ^leral Jtable-iland, and form the 
south era ^idc of the hasin ^ Lphorgoi^ They arc lesf^ 
^bnipt ihuk those pafised lietween Puanah «nd KukMceU^; 
but their aspeoty lbmiffik4M0(t «o«trikmg, ig aucii moie l|Mii> 
taftaiy dMffftyiag tfneijr Mii^ «f «l»de la the hlm§iatMAt 
egwt few, «id4dfaldipg>a riAfaad imMMrtw dwwnii)y4if 
prospect that it ■a w f liii e Meadad. 'The .mpfintmic -wldflli 
eompoBes tiutii, like Ae fovoMir, ig in geneiid iieriMmta]^ 
Ffom Ko{>ah to Bisseenie is 18 miles, from Bissecnie to 
Syennggur 10 or 18, and irom this la^C to Bellarec as 
much more. The wlu>le .of th^ distiiot is hilly, with 
iHUBeFous streams passing over it, «Bd presents the same 
geiMMl features throughe«t Speeimene ^ a red-eoloured 
decayed eog^gdoleid veie ^hom the hill ebove BeU 
fane, -irheie k ie vety eibuiidaBit^ at the 'ftnii of ki^if 
^ Mawon, lyipg aj^aiencly over ee wd i to i it . Oft dinnnting. 
thb hill» the eevmlvy again opens befinliMmir, andel 
large fhun, %i4th treee dinned over it^ iaeem Mtfmdvi§ 
in every direction. 

From BeDaree, to the next stage of Coreah, I travelled 
by mght, and in consequence could not observe Reappear- 
aBo^ef the country. At ooe foxat, where the road peases 
can a small elevation, the roek projeots ifawip the garfiuser 
iBTeario^ndgegy in a (■■giik^ abnipt'MaiHHri aqd« a» 
aB.i|(MI(be pegpMMI fcy '^fte^^ Jghl «f « ^f^akag 
ttoon, itpartaheeilp<feaBmegeBeiiliia«u« a»lhe'fliiUfc» 
stone 80 ^^n tten^oaelt. 

In the next march, quartz-rock was observed, and somer 
beds of grey-coloured splintery foliated limestone adjoin- 
iag to these, had a pecuhar striped annangement, and, iir 
eeloHr, kieti^y^ and ooan^paetiieMS not unlike the limei^ 
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I 

i ibtmd theae two m]c% and 80IDS oiImi% ftnmng a aniD 
yi^ on ^iriiidi die Fcnl, or Gluir, ia tUelb pfa^ The 
oter vodn are quartz, and abcantifid riaty Tari^ 

glance, which bears so great a resemblance to primitiTe 
clay-slate, that we at first confounded it with that rock.^ 
They are disposed in thin and nearly vertical strata, and 
alternate and intermix with each other, la some qpecimeny 
the slate is an^pikrly striped with various ookwred main ' 
>iai% .whieh appear toi differ in their hardneai. 

The viUi^of Sehom, iviieBe theae rocks an fiHind) ia 
pieltily atuated on twe or thsee small gradualljr nsii^ 
mimmrmi having a geod deal of open glade, whiek ir 
ifatfiked atid terminated by mange-gToves, in such a maiUier* 
as to give the whole the air of an English scene. The soil 
of the district around is of the same black colour as that of • 
Bundlecund, but is more clayey. It is extremely fertile ; 
and the appearance of the muface, at the time I passed 
hsve^ ittdkatfld great care and attention oa the paft of the- 
Syots. For sane diatanee to the mjinA-wm «f Sehdna,- 
aoi a iqpa* ooidd be seni whisk wa^ not onhifated, ai^ 
out m square pieces^ with an intenreniiig hiw iniid^ki^ 
siBukr to <he padd^ fields in Ben^. 

A few miles beyond SdiORa, we pass the Ilim, a stream ' 
of considerable >vidth, which falls into the Nerbuddah, a 
little to the westward. The bank is not rocky, like the Cane 
ai Kopah, but ibrmed entirely of sand, without any gsavei- 
orpebUea. Sonelaigeinassesof a variety of round granu- 
Isr lad iron-ore ava mat with aft GoBSulpon^ a sweet Jittfe- 
iriUi^ which we pass between Sebona and Pmnal^^iinr.* 
The aoil is ixBied fimtliB debria of this VQck^ andiadiy 
andfeitile 

In the march from Punnahghur to Jubbulpore, we cross 
ihe Periot, (or Pracu, as AaaowsMiTH lias it laid down in^ 
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his Map of India), whose channel abounds »i|h eviry fA 
nety of agate and siliceous pebble. 

The calcareous concrete, formerly mentioned, which the 
natives term JTunkur, occurs between Sehorra and Punnah- 
ghur ; but the finest spenmens of tbe kind ate got on the 
banks of the Gange% ham GImzapore to Cainit)ote. This 
MMakMTf th« cftkaraoiM tuffii of WESvn, wliidli k w 
abundnit eveiy yijam in llie aott of India, dtaems 
fioft. On taking up a piaoe fimn die ground its mef" 
gular figure, ffam tbe knoUike projeetions, or mnHjenry 
surface which it exhibits, leads to the inference, that 
it must at one time have been in a state of fusion or 
solution ; — that fire or water has been the active instru> 
nient in its formation; — a stalactite, or rather a stalag- 
mite, and a slag from the fiirnBoeaC the founder, or m 
cinder fsom a hlackmith'a foige^ pKeMnting a onulaif ap^ 
fieaiance. It appsats to be a piodiwt «f tfae lattav agont 
cbiefly, crthe joint eflbet of minaliiie and dryneaiy on tlia 
caksareoQs and other enrAfly in tbe Micoeflao^ 
and rainy seasons which occur in tins country. 

The calcareous earth abounding in the soil, is, during 
the rains, alternately exposed to the full action of water,, 
and the direct rays of a powerful sun; and the union 
which is thus effected, is rendered more perfiKt during 
the mooeedii^ dry and hot monthsi It is not so easf 
to explsan from what sourae the cakarenus ngrcdient 
has fasen origUHiny darivedf aft liniestaBe^rock does not ap. 
pear sosceplible ii dacom p a atbn fhnn expoanre^ in Hm 
manner of most other rocks in India v-'-such, at least, as I 
have seen preserving its structure at the surface, and dis- 
playing an extraordinary degree of compactness. The ex- 
tensivai^strata of kunkur found in the great plain of Hin- 
dostan have been evidently formed by the waters of the- 
Oanges; «nd it kl highly probable th^ materials haye been. 
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tea^teiiof theiilWi^ at Immnrflilll Iftn^ftiW range 
ofinils. • 

Near the town of Jubbulpore, we pass a r'lAgc fit gramtt 
rocks or hills, which resemble those first met with in Bundle- 
oondy kmt whi<>h ^ foot iMe io the same height, and are kss 
eoii8pktioiw)fiMlilMgreBfeii^ei»tltoiut7 which thejbbid^ 

lOieoaBlomBntMitMbbulporeite^ etttitfd 
Mtk the t9e«^ on wi «peii! 'plain, trifiiAi'bMrs eNly 4i 
eoDBe gtM, and a ^etw shrubs ot frntescent plants, if w€ 
esocpt a decayifig mango-grove in the centre of the buiM- 
mg. The district afontid is rocky, and offers a fine field 
for the gedogicai inqtdrer ; but my short stay would tniiy 
ddaftit of A vety ^^ersory glaaee eta it. A ifomMiinB ef 
—i1aium>, fikmfyMAk ef the^eattlottMit^ mlndk appc <tf e 
to kaee 'bMft « eJLtMi i fewi y «^[Hifiaedy has die yiibidiiBri^ ef 
heiog anabged inMMe peffeetljr viMimI^ eaMriuy'«e 
ii inuiilj oij e wv ii fl in the Mlk.- A large nam ef <t wfaitiah 
day-rock, containing quartz>pebfo)es, forms the base of th^ 
hills, to the east of the pUdn. It appears to be washed 
down by the rains into powder, and formed anew into a 
boulder, or a cake, at the surface. The ridge lying over 
thisy Borth and east, displays the pdmitive etithne ; ami 
hM K Mv le—dfldc^ eaMbla-ef theam graiiil»4lk«dtt whieb 
itt obaemdeik thei ellttallo^io^13le tami^^ 

At.MybalpeBe, we eiMeir 'Upoii te gieafc^ef 'ef -tttf 
Neriniddah^ eUcnding fnm' the Jorty MmMah io bec*^ 
yond Hindra, tbnnxgh a space ef at least ^60 miles. Th^ 
river, where we crc»s it at Tetwarra Ghaut, is a clear 
toountain-strcam, not much wider than the Cane at Kopah» 
hot of greater depth, being seldom fordable here before tiie' 
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end of November. The bed is entirely rocky, and, in as 
far as I could jiulge in passing, the rock is a variety of 
ttaj), having a position nearly borizontali A few milen 
lower down, I am informed, the river pitsfies over a format 
tidb txf DMuM^ of the purest whke colour, and with a gra- 
nubr structure^ I met with some masses in the jungle 
Bboti after crossing the Nerbuddidi, which appeared to be 
of the same nature^ At the river^ it b quarried by the 
natives, who make images and various religious ornaments 
of it. I saw a very large block in progress at the town of 
Huttah) in liundlecund, when I left that part of the coun- 
try, which tlie people told me had been brought from th^ 
Nerbuddah. It appeared eqtial to the finest marble I have 
seen in England, and might well come in competition with 
the adinired Parian and Pentelic marbles of old, or the 
Canmm of modem times. The image which wa$ theii un; 
dier the cfaissel rq>resented the God StrOi or Mah-ded^ 
{Magnia Deus)^ and his consort Bowannee ; and though 
finished in the usual heavy style of the Hindoos, the exe- 
cution was yet sufliciendy delicate to display the excellence 
of the materials, which I admired greatly. The specimens 
of die rock, with many otliers, I regret to say, have been 
lost, through the carelessness of my servants, during my 
long march from the Nerbuddah; but I expect soon to bd 
aUe to rep^ them». and transmit to you several othera 
fiom that part of India, as a friend there has kindly under- 
taken to supply me. 

The valley of the Nerbuddah is formed by two principal 
ranges of hills, which inclose it, and run nearly parallel to 
each other through its whole extent ; the Vindhya, in the 
Malwa district, on the right,— and the Gondwana, in Be- 
raf, on the left. These are both composed chiefly of sand^ 
stone, the Gondwana displaying oflten perfect table^ummits^ 
with a horiaontal arrangement ; v^nle the strata of the op. 

TOI.. IV. s 
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poalie nnge d^> veiy caaadecMy to the westwaardj mid 
ifab indSiMitioii is move oonqncuous tlie fivther we proceed 
in chat direction, tiU we xeachHusnngalMd^ when ihe angle 
with the horizon, in some instances, exceed 4ir. Opponte 

to the Company"*s military cantonments at this place, the 
appearance of the sandstone strata cannot fail to strike the 
most indifferent observer. The hills rise from the west, 
like the waves of the ocean, gradually swelling, till they 
terminate abruptly to the east, with a perpendicular face, 
many hundred feet high. There is a small elevation to the 
south of the Nerbuddah, and in front of ihe Hussingabad 
cantonment, which displays the same arrangement, and has 
evidently been of cotemporaneous formation, though distant 
about five or six miles from the principal range. The rock * 
is primitive sandstone, similar to that of the Bundlecund 
hills, and is in conunon use for building, for which it seems 
well calculated. Looking at those ridges of hills on the 
north of the Nerbuddali, and comparing their singular ap- 
peannoe with others of the same general stmctuze^ parallel 
to them, or even oompoong part of the same line^ we caH^ 
not hesitate in pronouncing that diey must have been ek- 
vaied, or heaved up, from the horiaontal pontion, bv a 
subterranean force acting with successhe impidses, and in 
all probability have owed their origin to a violent earth- 
quake, which has happened at a period far beyond record 
or tradition, or perhaps even the existence of the human 
species. The earthquake which occurred on the 17th June 
last year, only wanted force to have raised a chain of hills 
of the same character, from one side of the base of the 
In^ah Peninsuk to the other, from the Gulf of Cumbay 
to the. bottom of the Bay of Bengal. It was a succession 
of lot^ hetwes, very different from what are usually expe> 
lienoed and denominated the shocks of an earthquake ; the 
Undulatory motion being prolonged and repeated over the 




Digitized by Google 



THE 9AN]>STON£ HILLS OF TUB NBRBUWAH. 51 

: surface in such a maimer, as to appear to have proceeded 
fipom a vast depth, and to have originated at a great dis- 
tance from where it was feh by myself. This earthquake 
was general over India ; but its sensible effects were most 
remarkable in the Guzerat .district, where it aeem^ to have 
been destructive^ and to have created much alarm. 

Tiie GqiMlwmft nttgb o£ bilk is joaiguodefMy hi^gh^f tliip 
Ibe plber, rinog, near $ohagpofe^ to an devatioii of .800 
or loop fe^ (or pr^bly Diiidi mm, as I bad nsk nmi^ 
of asoertttning tbis but from theix: appearanoe at a ^stance) 
beyond the level <if the valley. I have been informed, by 
a friend, who entered these hills against the insurgents 
in the end of last campaign, that rich valleys lie between 
many of them, and an extensive table-land often covers 
thair summits. The plain of Puchmerryy where the head- 
quarters of the Ex-Rajah Appah Sahib were fixed, dur- 
ing the rains of 1818, is an elevated table-land of this 
description, covered with the most beautiful v^tduxef 
and having many large trees scalteced over its sur&ce, 
reminding one of an English park more than a scene 
in the burning' climate of Hindostan. Extenuve beds 
of iron-ore were found here by the gentlemen who accom- 
panied the troops ; and from the apj^araiice of the hills, I 
think it highly probable that they abound in various mine- 
ral productions. Iron is exceedingly scarce and dear iu 
thu part of India, and the reduction of the ore becomes 
therefore an object of importance. There is no want of wood 
to aoooniplish this, and I have every reason to believe that 
coal exuti» in the same hills, and near the sttuation of the 
ironstone. The spedmens of coal sent, were found in the 
bed of the Towa river, which runs through these hills, 
and falls into the Nerbuddah, a few miles east of Hus- 
singabad. I examined the banks of the Towa, where the 
^cimens were got, but could not discover any appearance 



fti SOIL OF THE NUBITDDAH TALLST; 

of -ttnta, qpr mipregnatioii, in tha adjoHiing soil, and, fMm 
fUs voHed and -worn surfkee of the ^neces, it was evideiit 
they had been brought down by the stream from a dis- 
tance. 

The scmI of the Nerbuddah VaUej, all the way &tm 
Jubbulpore to Hussingabad, consists <^ a blaek OOORK 
Mhi ^« tbat of BttBdleeiBidy lumii^ its surfaoe stnwed 
Ofor with dwliiedmiy $od iigates. It U.yery fortili^ and, 
inMiiielilMiiii^-ciillinited ; Init « krge pordon of the 
tiouiitry is jungly, and in a state of nature, dedp fbvestB 
extending from the bottom of the Gondwana hills to the 
river, which, in its whole tract, skirts along the opposite 
range to Malwa. 

The fipecimens which I have now the pleasure to sead^ 
were procured chiefly from the Baitool Valley, in Bcnr^ 
aad the hiUa of the GondiPMM SM^ kad^ 
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Sbctiohi* 

Cow/ainin^ some Account of the Rocks Jbuiid in the Battodl 
VaU^, in Berar, and on the HUU of the Gondsffona 

Qn erosnng the Nerbuddoh VaUey, at Husai^abad, we enter 

on those hills, about 15 miles to the south, near a village 
named Petrora. Tlie intermediate space is partly cultivat- 
ed, and partly in a neglected state, being overrun with a 
tiaU coars^ having an oocasiKH[Ui| clump of $hrubs 

9r low trees. Its aspect is bare, and indicative of a defi- 
<nent po|^idatioDy which indfeed may be said to;efaaracterize. 
the whole of tjlie distriet- Xh^ biUs are ooosiderably lower 
here than to the eastward, h&ug in general dS a conical or. 
dome-like figure, and covered to the sunnnits with trees of 
the same low description as those of the Bundlecund range. 
They are composed pardy of trap-boulders, espcx;ially the 
first met with ; but the principal nx'k, all the way to Bai- 
tool, is harder and more compact thi^l.s^dstODe, but less 
8p t|ian perfect quartz. Jits position is quite vertical; and. 
tjiis 8trati|icaUon is best seen in some ridges situate ne«|p^ 
tl|e village of Teckaree, immediately af^ descending- the^ 
6hautii which leaja to the valley. At Sh^wpore, I foiHid 
a very extensive fonnatioii of secondary limestone. There 
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aro aome culinrated grounds near that village; but with 
this emcepdaUf the whole road, &x a distaooe of 50 milei^ 
pMMs thrau^ one oontinued jini^ oomposed of a great 
variety of beautifbl treea;. among which, the Cauia JUiiJa 
(the AwnultaM of the natives) is very oon^cuouB; and 
another tree, which yields vast quantities of the purest and 
most pellucid gum I have ever seen. At the time I passed 
through these hills, this last was destitute of leaves and 
quite bare, so that I could not determine its botanical cha* 
racters. It attains a middling height ; the branches shoot 
horn tfae .ma^n trtoiky much like the common phme4ree^ 
and the hark is of an unusually dark odour. Vast quanti- 
ties of gum, the produce of this tree, might be got in those 
hiDs, as it appears to be very abundant from the' Btttool 
district as far west as Afsarghan. 

After passing the quartz formation in Baitool, we come 
to granite, which is seen in large ledges or masses, and is 
principally remarkable for the great size of .the felspar con* 
cretioQs^ The granite disappears under rocks of secondary^ 
greenstone, which form the hills adjoiDiiig to the village or 
town df Baitool, and thiese racks continue tofixrto the bed of 
the Baitoql Nullah, or rivulet, to near the towji of Teokaru, 
wfac^' the gninite again appears The greenstone is som^ 
times amygdaloidal, and contains agates of various descrip.* 
tions, and veips of calcareous spar and am^gdaloidal green 
earth. 

The soil of the valley appears to be directly formed from 
decomposed secondary trap-rock, and, at a little distance^ 
it is difficult to distinguish the solid mass from the firesh 
friable earth. This soil resembles in every leqiect that of 
the Nerbuddah Valley, having a great variety of pebUes 
of chalcedony and agate scattered over the suifhce; and, 
besides these, tfiere are m^ with, at difikrent parts, round. 
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td cakareous concretions, which are varieties of the kuflkiir 
Ibnneily alluded to. On breaking these, we find them hd^ 

low, and the internal surface studded over with cryatalMaap- 
tions of calcareous spar. 

Coal occurs in the bed of the Towa, about eight miles 
east from Hussingabad. I found many pieces of the 
same coal near the junction of the river with the Ner- 
buddah, but th^ had ail been brought down by the stream 
ham the hiHs, where it is probable eztensWe beds of this 
combustible exist: and feom the fact of ironstone also 
abounding there, and tbe extreme d^urness of the metal, it 
becomes an object to explore the whole Surrounding lully 
country, and to trace the course of the river, in order to 
discover the situation of the mineral. 



4 

fiXCTION II. 

« 

Samrkt made on a March from Hnukigabad ioSangor, 
and from thence to the Ganges. 

4 0 

The qpedmens lidbdled From Mubeahy^ were picked 

up by me on a hasty march which I made from Hussinga^ 
bad to Sanger, and thence to the Ganges, in my way to 
this place. I had no leisure to examine the geological fea- 
tures of the country minutely; but the few memoranda 
which I noted down at the time, defective as they are, may 
still give some general idea of the nature of the rocks* I 
shall therefore transcribe them withont alteration. 



^ SANPSTONE AND TRA^. 

lOth December 1819. — From Hus&ingabad, for two or 
liiree stages, Sandstone ; near the Nerbuddah, singularly 
filevated towards tlie east, forming an angle of upwards of 
45% with an abrupt face gradually jfoJii^ off to the F^tr . 

IfUh 4p lM^<^Abpiithalf way in soiiie of those marches, 
^■mk ft the guiftce, resemliliiig^be tnqp of fi^itool, fn4 
fflWlHmhig vmm of qJcMcoug qpiMr.fwjMack ctoy enjh m ^ 
jpl«b8.«--fiUb of mpdenttt' h^gjit ^ Al wi n di m ceiaf - agatnat 
und chalcedony in this clay soil, and eyidenlty dcBved firani 
tlie decompoation of the greenstone rock. 

92d. — Sangor. The appearance of die rocks to this place 
continue all the way as already described. At Sangor, how- 
Aver, trap is very abundant, forming large ridges, and 
mSngKng with sandstone. On the pkun^ in fr^ of thQ 
cantoniiient^ a oongLomerated sandstone, containing frag. 
mentB of quartz, of a red and gr^ colour; and in the aoil, 
law masses of radiated and fibrous calcareous sfMur, 

jSM.^Frani Sangor to Huttah, in Bundlecund. Tmp 
twelve miles to Sanonda, first mardi.'^A angular white 
rock, near Puterea, between that village and Saipore, 
appears to be flesh-coloured flint, decomposing at the 
surface. Sandstone at Puterea. Between Puterea and 
Miranghur cross tlie Sooaur river, the bed.of wliifib is 
grey-ooiloured compact aeoondaiy limftrtoBP, apparently of 
good quality; occasionally sdustus^ and inuch mingled 
with the calcareous rock, pardcularlj as we approach Mir^ 
inni^ur: this tdiistus in horisbntal layers, 

From Mbsinghur, plains ahowing limestone *iit the sur- 
face, and coarse schistus, with occ^ional sandstone; far- 
ther on, sandstone predominating, and giving the character 
to the country, in the bleak aspect, and aptitude for the 
resort of bustards, in this respect resembling the plain a( 
}«ohargong. - 
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31*^ — At Huttah, chiefly limestone. At the cataract on 
the Sonaur, the arrangement is well seen, consisting of al- 
ternate layers of soft schistus and limestone. The limestone 
very impure, containing fragments of quartz and sand, 
and occasionally a mineral like felspar. All the way to 
Jwohargong, limestone abundant. Cross the Cane river, 
from the bed of which I procured the pebbles herewith 
sent One or two of these are cut and polished, as finished 
by the native workmen at Banda. 
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By RoBSAi Bald, Civil Engineer, F. B. S. £.» M. W. S.y 

G. S. L., &C. &c 

(Read UA Fdtruary 1821.) 



In the oh Mf wrti oiiB wludi I had the honour of leifing 
hdbfe Society, the year hefine last, regarding the CSaek- 
mamiaiiflhire CoalUfield I remained, when treating of the 

alluvial cover which rests upon the rocks, that it consisted 
of two very distinct kinds, which are termed the Old and 
Recent Alluvial Covers, and this observation applies to every 
diatiict of Great Britain which I have examined. That 
termed Recent, is found along the aides of riven and lakes^ 
b fiequendy of oonsideKaMe extent, generally very fertile^ 
and, along the river Forth, it is in some pSaoes 90 ieet in 
depth. It contains great abundanee of organic vemains, 
both of the animal and vegetable kingdoms, a drcumstance 
familiar to every observer. This cover is visibly forming 
and extending every day. 

On the other hand, the Old Alluvial Cover is of vast ex- 
tent, oomipjing « great proportion of the surface of Gxcat 
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Britain ; is found at great heights, also under the level 
of the sea; and is of three kinds, inz. \st, Sand; 2d, 
Gravel ; and, 3d, Clay. The clav is of two kinds, viz. Isty 
fine plastic clay, such as is used by potters ; and, ^ clay 
intimately mixed with sand, grsvd, and boulder-stones;' 
wiiich last ne aometbneB found amnl tons iii weight It 
» fStm Utt land cf oorer wUdi al pment I pdrtkularly ve- 
ftr to. - 

* I have had very ftequent opporttudties of fleeing this 

kind of cover laid open from the surface, to the rock on' 
which it rests, and have found it in thickness from a few 
inches to 160 feet ; and have always remarked, that thougli 
it contidned boulder-stones, and gravel of almost every kind 
d£ iocIe, and detached angular fragments of the adjoining 
rock-stratification, I never had observed a single instance' 
cf an organic remab of any kind in it This cover is 
known in Agikidtuie the nanie of Tin, and is impeprvim 
to water. The soil wliich covers it is generally thin, and 
not naturally fertile ; of itself, it is indeed one of the most 
sterile subsoils which is known. The first plant which most 
frequently strikes root U}X>n it, after exposure to the air, is 
the common thistle, Cardutis arvensh. 

As the Union Canal, which is now making betwixt this city 
and Falkirk, passes for 28 miles through a country chiefly 
co mp oaed of this kind of cover, I took the opportunity of 
noticing if an^ oigamc remains were found in it; and I 
requested my fciend, Ifr Hugh Baibo, civil engineer, who 
directs the canal operadoos, tobe particular in his inquiries 
if any such remains were found, and to give me notice. 
Having been frequently along the Canal with him for these 
last three years, I had an opportunity of investigating the 
excavations as they proceeded. No appearance of any ani- 
mal or vegetable remain, however, was found, until the 
18th day of July last, when the workmen, who were cut* 
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ting the Canal, in the west park of Cliftonhall estate, hav- 
ing undermined a lar^ bench of earth, it fell, and a sul^ 
stance, which the workmen conceived to be the horn of an 
animal, was found amongst the earth, which, as a matter 
that attracted their curiosity, they laid in a cottage adjoining. 

Two days after this, in going along the Canal, I met 
with Sir Ai-exandee Maitland Gibson, who informed 
me that a singular remain of an animal had been found in 
cutting the canal through his estate ; and he politely ac- 
companied me to the cottage, that I might see it. On its 
being produced, I found it to be an ivory tusk, in most 
complete preservation. After taking its dimensions, and 
making a drawing of it, I wont to the spot where it was 
found, and questioned the workmen particularly concern^ 
ing it. According to their information, the spot where it 
was inclosed in the earth was from 15 to 20 feet from the 
surface: the earth or cover was of the strong old alluvial 
earth before described, and at the point where the banks 
begin to decline, and form the immediate narrow valley 
through which the river Almond runs. In the upper part 
of the earth where the tusk was found, I observed fissures 
about five inches wide at the top, and ending like a wedge 
below, formed by rents in the clay, and filled with sand. 
I have, however, reason to conclude, that the tooth had not 
been in the sand-veins, but inclosed in the clay ; for, other- 
wise, it could not have been in such a complete state of 
preservation. From the close texture of the clay, and being 
so impervious to water, the tooth might, I think, have re- 
mained for ages in the same state. This spot I afterwards 
had the pleasure of examining, along with Professor Jame- 
son, when I pointed out to him the situation where the tusk 
was found. 

The tooth weighed, when washcfl, 25J lb. avoirdupois, 
and measured ai follows : 
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Length, 39 inches. 

Circumference at the middle, 18 do. 

Circumference at the thick end, 13 do. 



Circumference near the small end, .... 12 do. 
And the inside curve deflected from the cord-linc 
4 inches and j*gths of an inch. 

As the specimen interested me much, more particularly 
as it was the only instance of my having found any organic 
remain in tliis kind of cover, I suggested to Sir Alex- 
ander Maitland Gibson to take particular care of it. 
He accordingly told the workman who found it, to send it 
to the house of Cliflonhall, where he would give him a 
gratuity for it. The workman, immediately upon under-, 
standing that what he conceived to be a horn, was ivory, 
and very valuable, went off to Edinburgh with the tooth, 
and sold it Sir Alexander, the instant he heard of this, 
went in search of it, and found it in an ivory-tumer\ who 
had given L. 2 for it ; but, roost unfortunately, before he 
arrived, it was sawn across in three places, and part of it 
prepared for the lathe, to form chess-men ; which circum- 
stance shews the high state of preservation in which it was 
found. Sir Alexander repaid the money which had been 
given for it; and he has, in the most obhging manner, 
permitted me now to exhibit it to the Society. 

It is now five inches shorter than when I measured it, 
owing to the piece cut out of it by the turner ; but I have 
herewith produced a drawing of it, shewing the exact di- 
mensions when found. 

Plate IV. Fig. 1 & 2. 



Circumference at a 13 inches. 

Ditto at b 13 do. 

Ditto at c 12 do. 

Depth of hollow 7 do. ^ 
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* TIm ttr bii now begun to opemte upon die tooth ; it 
has shrunk eon^enbly, and is fonosA into longitudinal 

concentric rings. When first cut across, it was quite solid : 
this circumstance proves how completely it had been ex- 
cluded from the action of air or water* otherwise it must 
have decayed long ago*. ' 

I have frequently mentioiicd to naturalists the observa- 
lioii rhadmade of Botneeof otgamcKmrnnsbeii^ipfiBl^ 
in dna kind of cover; and this is the more ranarkaUe^ as 
ihtlleMLMd^ 'wlieieit iiefltsoniDck, the strala aiioand 
• with inpi^flaons, and casts of 'phmts and sheHs; and the 
shistus at CUftonhall abounds with delicate and beautiful 
impressions of the former. To this observation I have re- 
ceived for answer, that probably both plants and animals 
may have been at one time in this kind of cover, but- are 
now decayed. Had tins been the case, some fiunt traees of 
dMn WKKdd have remainedy and the day would coosequoit* 
ly bsve had soine die prindpks cf . the fertiliiy <^ the 
recent afludal covers. *But this is not the case in die leiisl 
degreie. Besides» fimn the sperimen now exhibited, its qua- 
lity of preserving organic remains is very manifest. 

There are instances, however, where I have seen large 
trees inclosed in this kind of cover by the sides of rivers : 
this is easily accounted for. Such trees have grown on.the 
banks of the river : the floods have undermined them, and 
the trees, after fiftUing, were overlaid by succeeding isJl^ of 
bank, and in such a manner as to secure them fnom 
eidier the action of air or of water. Such tieesy when taken 
out, are as solid and hard as when they were growbg. I 
saw an instance lately of an oak-tree taken out of a bank 
of this kind at Yester, near Haddington ; it was very black 
throughout, and so close in the texture, that it was made 
into ornamental furniture, which had the appearance of 
ebony. With this circumstance in view, I examined the 
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iitnatkii of the ground wlieie the tiuk mifiiiinds hiilii 
coM not, in ray opinioD, have been cowed mth earlh tarn 

a high bank, as it was at the top of the mer-baak where 
the table-land commences. 

This specimen being an anomaly in the general observa- 
tions I have made as to oKgonic renuu]i% I can offer no 
hypothecs on the subject, nor form any idea as to the 
period when this tx»k had been deported. We know sudk 
ipedmens are found in a hed of day in the yneuity of 
Londan, but the day b altogether different tan that at 
ChftonhalL All these apedmena refer to a period wy te* 
mote^ as to whidi many ingeoiouB theonea hate , been 
brought forward, without, however, produdng any eatia- 
foctory conclunon. 

As to this old alluvial cover, I am led to think, from 
many observations, that it has been g^eied together by a 
violent and sudden convulsion ; and my cli|ef rfltnh fa 
oondudu^ so is» from the intimate, yet.hetoipgeaiiaaiaix- 
ture of diiy, mnd, and bouldcr-slones,- while the iharp 
gidar fragments of the soft strata adjoiniiigy sudi as sand* 
stone, shistus, and coal, shew, that theiee hadbaen^a fear- 
ing up of the strata; but the deposit made so instantly, 
that there was not time for the attrition of these soft frag- 
ments. Besides, had it gradually subsided, there would 
have been traces of beds or divisions in it, and the stones 
would have been all towards the bottom of it, upon or near 
the rock head : but this is not the case ; large and amall 
boulder-stones are found mixed alike through every part 
of it Horivmtal beds of sand sddom occur. 

« 

The only other instance I know, of elephants' tuA bdng 
found in the alluvial cover in Scotland, was in the parish of 
Kilmaurs, Ayrshire, near the Water of Carmel, in a pro- 
perty belonging to Lord Egliktom. They were dis- 
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coTOtd in the beginning of January 1817, by Mir Rd- 
Utttt BROtTN, tacksman of the sandstone quarry of Green- 
lifQj Vhile reitioTing th6 earth above the rock. At th0 
dqptk ot Vti feet from the Mtttee^. Ittf daiaoafvexed Pi6 
tasb^ ^tif i^MincrtBioMl S feet 5) indies k 
and dbont' 18f indbetf in dNttnlliftselice. ^%e 
riiulnf, liut fld mtit^ idecay%d ifiat it oould M he 
Mi^lMi. The alluvial cover was clay ; but where the tuski^ 
were found, it was much clmngt-d in colour, being of n, 
dark-brown, and, when turned up, had a most offensive 
smell. The colour of the clay, excepting at the spot around 
liiiae the tusks were found, is of a very light4»DWiiy .which 
rendered the dumge of dolour very distinct 

The tildes wm found lying in a hotiicmtat Jmn 
smnd small Bcm nearliieai s and it is pattkularly to be 
tmuMIs titet severti nutiine Mtk mre, foui^ aniai^ 
tlM dttriMsokiaMd eardr. ---- 

The tusk weighed 20} lb. English weight, and was sent 
to the Earl of Eolinton. It was afterwards cut through 
across, and one part of it is to be seen in the saloon at 
Eglinton Castle ; the other part was sent to the College 
Museum at Edinbiugh.* The part which is at Eglinton 
Gmtle I have also examined. The e&terior is of a IMlM 
coloar, and veiy hard $ Imt the gnatter part of the interior 
kimidideoQinposedy has lost the ivory tcztoie^ and, though 
mH abaolntaly soft, is mtaihur in appearance to hdf.iDtten 

From what I have stated regarding these tusks found 
at Kilmaurs, we have reasons to draw the following 
conclusions ; namely, That the entire animal had been de- 
posited in the spot where the tusks were found; and iha^ 
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ind ^liriMnkniid jMffli^ pnM die criie point? a^diii 
taam'dleUitliiiAtbBri- lieooe, tbetodc mw- IxlaEe tlit 

■ Society, and those found ftt Kilnaursy^ Imist IiMiMiBa 
posited under circumstances totally different, and at periods^ 
iOiiny opinion, rery remote from each other, 
.t -Further, as the dark colour of the earth, and the offen^ 
ave smell, where the bones were founds support the ooiK 
diuioii that the entire fuuDMil bad ten dqxmted there; 
and as we kncm that, some yean ngg^ the ente body.oC 
en dephant was &iind in a diais of ioe in Siberia^ and 
in audi a high state of {irdei^ado^^llii^ tlid'^air roiiained 
im the sidn,— -and the flesh of it,- vrhen thawed by ihe sun, 
was readily eaten by the dogs,— the hair was short, partly 
long, and partly woolly, altogether different from that of 
the present elephants found in Asia and Africa ; and as 
the bones of the elephant are found frequently in the great 
bed of the Ldbdon day, at a considerable depth under the 
suifiwe, may we not, with reason, infer, that a apedes of 
dephant did cinoe exist in uaHhem kdtudes^ and in Great 
Britain, whose habits suited a northern dimate— and that 
the tusks found at Cfiftonhall and Cfananri did belong to 
this species ? This conclusion appears to be still further 
supported by the fact, that the tusk found at Cliftonhall 
differs from the present elephants' tusks brought to this 
country, in having a deep hollow at the small end. This 
may possibly be accidental ; but I am inclined to regard it 
as diaracteristic : for, mmui years ego^ I biid an opportum- 
ty of eaimining sibove a hundred tuiks of the oommoii de- 
|)hant, in the possesdon of Mr Joseph GtrsNxr, ivory- 
merdiant, ShdBdd, the whole of which had the ocdinary 
obtuse point, and not one of them presented any hollow at 
the small end. I may take this opportunity of mentioning,* 
YOL. IV; IB 
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that one of these tusks, which had been sawn across, was 
very remarkable, having, in the heart of the solid ivory, a 
leaden musket^bidlet, which must have been lodged when 
the tusk was soft at the root, the animal having been shot 
at and wounded when young. The ivory around the ball 
was a Uttle discoloured, and cellular; but there was no 
opening from the root to the place where the ball was in- 
closed. The former species, whose habits suited a northern 
climate, has become extinct, from causes as to which we 
can form no reasonable conjecture *. 



* To Mr Georoe Johnstok, factor to Lord Eoukton, I am indebted 
for the particulars regarding the interesting fossil found at Kilmaiirs. An 
account of the finding of these tusks was sent to Professor Jameson by 
ALBXAiTDsn Hood, Esq. surgeon, Kilmarnock, and read before the Wer- 
nerian Natural History Society, ?Oth December 1817.— See Wernerian Me- 
moirs, vol. iii. p. 525. 
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By IBIonutT Katb Gesvills, £«q. f.B.$.S.. . 



(Read 9m December 1821.) 

' I ' « 

f ■ - 

The number of Fungi hitherto discovered in Scotland 
is so very limited, that little merit can be claimed for add- 
ing a few addhionai species ; yet when a new one is ascer- 
tained, or one respecting which tbete exists any degree of 
opofusion, a description of the one» or ofaservatiaiis.cakti- 
lated to xemove uncertainty in the otber^ viU, it is pixh. 
sumed, be not unfavourably received. Under this impifes- 
sion, I have described several species, which I have recent- 
ly added to the Scottish Flora. No figures have been pul>- 
llshed of any of them ; one is described by Albertini and. 
ScHWEiNiz in their Conspedtts Furigorum ; and two are 
so obscurely noticed^ that, were it not for colour and local- 
ity, I should have no data by which I could judge of th^ 
identity. 

Since PsaaooK published his Synopsis MeHiodka Fui^: 
gorum, in 1801, a great number of Species have been dia- 
oovered,and many necessary alterations made in the Genera,' 

iparticulaily of the sixth Order, N.ematothecii Fungi 
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byssoidei. The tmttb» gencw Here to bem thm 
doubled, chiefly by the exertiflliirf llic GemiM CryplOgfr- 
mists; in most instances upon a sdBdeiit foundiliai^ «^ 
though in some their disdnction of specific chmeter feCHi 
to be somewhat trifling; as between Virgaria and Hapla- 
riOf Mjfadis and JUpergUhiSy Vertkmum and Botrytit, 

\ ' rv 

Tlie Ibllowkig pluto bdobg to ofdtf alim 
fd, aiidlli«vebem«fc%rf toadopt tbeiiew m 

no others would recei^^«Hto i ''4toi^4^^ 

my specimens must be refeJrred, aie dMnet and Jltilto- 

toty. 

SroBOTBiCHUMf l^nAr. 

S. mbrotundum minutum 
spans numerosis ovalibus. ' ... 
Hab. I« atewe^ autumnp hyemale. 

. - I . , '.Hi 1 ;l^^- 

SmD; vWte,; tufted,, «ia^^ crowded tog^, , 
ti^ about Wf a fine iu pm^ mO^ 

microscope, loosely interwoven', (Mm and lim^^ukrly 
branched, and somewhat attenuated. Sporoka oval, or 
suboviform, very numerous, and not so small as in inapy,; 
i^iecies. At Br^id Henoitage, on dung. 
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Sporotriclium teuuissimuin, mihi, 
Plate V. fig. 2. 

♦ 

S. candidum latum ieli^wme, fits dense imkHes^ 
nukssimts sports gi(Aosis sparsis minuHs, 

Hab. In iiguo mortuo, autimmo. 

Pure white, and adhering so close to the wood, that, with 
the naked cje, it was'impdeaUe to say whether it was a 
fiiiigua or a Ikhen. Ver^ bniad, and foUawiiig the in- 
equalities of the Bui&ce oo which it grows. Thieada Veiy 
fine, and sddmn bmnched. Sponilerioitnd, very minute, 
somewhat scattered. Found on a piece of dead and rather 
dry wood, growing chiefly on the bark ; Braid Heimitage. 

Sporothchum sulpliuretiiii. : 

Plate V. fig. 3. 

S. sulphureum c<upUomm^JUis Uuce conUxtis sporis nu- 
tnerosis subglobosis, 

Momliasulpburea? Pbes. Syn. Fung. p. 691> 
AxBSRT. et ScHw. Conspect. Fung. p. 846. 

" Hab. In stercore et in cellariis, toto anno... 

Tufted, roundish, of a pleasant ydbw colour, varying 

in shade according to age. Tufts from half to two hnes in 
breadth. Threads remotely jointed, loosely interwoven, 
and occasionally branched. Sporuies globular, rather nu- 
merous. 

This plant is by no means uncom&ion, frequently grow- 
ing akMig with the folbwiiig spedies, in damp cellars, upon 
i^iiriouB^aulNitanoes. A 'short tune a§p^. I rmeived frpn Dr 
Beewstee a speebnen of this and amvuMt gmmg to- 
gether on a wine cork ; and a few days afterwards, met 
with them on dung in the neighbourhiX)d of Edinburgh. 
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I dare not Venture to pronounce this phsnl the MoniUa 

svJphurea of Persoon : his whole character is comprised 
in the words " caspitosa sulphurea and the little use he 
seems to have mac^ of the iniqrqscope^ renden the jwu^ 
0till more doubtfiiL 



I T 



Sponyfridium ttonntiacum, miki 

Plate V. fig. 4. 

S, caspitosum aureumf JQm temauimk wdde ami^iiH^ 
$pon» §^eiom tparm mt iw itei B W . 

' ' Monilia aurea ? Pers. Syn. Fung. p. 691. <; 

Albert, et Schw. p. 363. 

H^. In steicore et in cellariifs &c toto anno. 

Tufted, of a beauti&l orange Qolour, which aoqtdres i| 
reddish tinge in age. Tufts generally about a fine in 
lijreadthy but aometimes almoet oonfluent Threads very 
fine, bnodiedy and much entan^ed. Sporules globular^ 
scattered, and very minute. 

The same degree of uncertainty envelopes tliis species, 
as S. stdphureum. Peusoon's character is only " c<£Spitosa 
aurea but from tlie striking similarity of colour, it is 
probable that both plants are what Peesook has described 
vitli so much brevity, and under the same specific names, 
finder the genus ifomiiia. 

It iqppears veiy ^tmct ftffoi S* aw^eim of Lmx^ in the 
9erl Mag. 7. IS. 

Penicillium, Link, 

Fktcd nnytUeet out ramoih ^V^cUnit dUUatii JmtkMiur 
in^fiuckukmy rammlonm eapMmn ipotarum ^ibdoiorufft 
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Penicillium candidum. Link. 

Plate V. fig. 5. 

P,fia Hertfia damffij^enHa ¥mj^€m^flajTuct\fiBra erecta 
sinyaHcia subsparM eapUiuRa sporarum aUbia, 

Penicillium candidum, Link, in BerL Mag* 3. 17. 
GsAY^s Nai' Arr,' v. i. p. 554* 

Kai. In caulibus subputridis plantarum, autumno. 

This species forms whitish spots of half to one incli long, 
by several lines wide, upon the semiputrid stems of herba- 
oeous plants. On these spots the little pure-white heads are 
rery Yiaible. to the naked eye^ diapened in a scattered 
maimer over llie mifaoe. The threads are sinpley craet, 
and remotely jointed^ dividing at the summit into tvo; 
and then subdividing into a number of short attenuated 
ramuli, covered with a profusion of sporules. Sporules 
round and minute. The barren threads have the same 
character, except being decumbent, simple to the vei'y sum- 
mit, and producing no sporules. 

This species was found on the decaying^ stem oi Arctium 
Lappa near Edinburgh. 

Stachylidium, Link, 

Flocci adscendentes hcLSt implexi ; ramulis superne verti- 
ciUaHSf qbbreviaiis obtusu. Sparse ^c^mad veriicillos 
amgukt. 



* 6iuv*s Natural Arrangement of British Plant% 9 vds. Sm 188|,«fi 
most extraordinary work, of great indoatrjr, but of lass ju<lgment| In which 
JhtngemmutM alone i* split into 19 genen. 
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Stachvlidiuixi i*andiifiiiBi mihiL 

Plkte V. % & 

S.JUa ramoaa erecta remote artiadata Candida sparsa 
iporis globosis. 

Ha9^ Ad lignum mqpttmun, mtf mnmy 

Spreading ever rotten sticks and dead wood for an inch 
pr v^M togf^iKi but iii..8onewiiat.(i aoaltaKd muimr^ 
UnderthenuerofloppeitisabeautiMdbiect. Thethfeadsi 
whoA my prnjihrMj in diametar, ave j«aotely jointed^ 
and attenuated at the base. The 

verticillate, the whorls being formed by four short and ob- 
tuse ramuli; one of these ramuh sometimes becomes a 
branch, and is then whorled in the same manner. The 
qporulca are amaU^ gUj)ular,^aDd coUected tX.^ irbads, * 

BoTEYTis, Link, 

Flocci erectly bani sapitts implexi ramosif rarnulAa cory^n^ 
ffontf arcum apka iporas gloi>(ua$ cpOif;mfi6u9.' 

Bptrytis diffiisa, Albert, et Schw. 
Plate V. £g. 7. 

vmdigue tn raomoB diip o tU i $ raeemuSgait, - 

Albeet. et SoHw. Conspect. Fung. p. 36^. 
Hab., In caulibus aemiputri^ plantarumy autumno. 

An incompa r ab l y elegant and beautilial plant, and much 
larger than any of its congeners. It fimns large spots, of 
two or more inches in length, of the purest white imagin. 
aMe, whkh, when examined, oonmst of a number of separ- 
?ite tufts, two or tlirce hnes in height. The threads are 
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naked towards the base, but^ immediatfily after dividing 
pmd subdividing into a few branches, become clothed at 

nearly regular intervals, with small pedicillated clusters of 
minute globular sporules. After dividing into branches, 
each thread is continued simple and slender to its summity 
and is disposed in the most graceful curve. . 

My ipecknens weiie gathered on a stem of ulrcliiMi 
ALVBmTnn and Schwsxhiz m that of 



\ 




EiMwei^ December SI. 1821, 



E(opkmation ofPUxte V, 

^ig. !• Filaments and sporules of Sporotrichum minutunii 
very highly magidfied. 
2. Do. of Sporotrichum tenuiwamnm, do. 
8. Do. of Sperotricbum sulphuieumy do. 
4. Do. of Spoiottiduun anraatiaciinit do. 
5* Do. of Peiucillium eandidum, da 

6. Da of Stachylidium candidum, (io. 

7. Do. of Botiytis diii'usa, dot 
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YL'^Meteorokgieal Jowtnal, kepi at Clmnie, 
Perthshire, Jbr Twdue Tears, Jram 1809 to 
1820. 

By the Rev. William Macuitchie of Ciuny, 

Perthshire. 

{Read I4th April 1821.) 



To Frafessor Jambsov. ^ 

Chinie Manse, 15tfi February 1821. 

Dbak Sib, 

I HAVE been at considerable pains to keep a Register of 
the Weather here, as exactly, every day, as possible, for the 
last twelve years. The thermometer was observed regu- 
larly at nine o'clock in the morning, and at eleven, night ; 
and the barometer regularly at twelve o'clock noon. The 
height of both instruments above the sea-level is about 190 
feet ; and the distance from the nearest pomt of the German 
Ocean is about 86 miles on the paralld of kititudes, wbieh 
is about 50" 85^. Clunie Manae u about 10 miles west of 
the meridian of Edinburgh, near the foot of the Grampians. 

I have sent you herewith a set of Tables, carefully, and 
I hope accurately, made out from the montlily coiumni» of 
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the Register. In order to shew you, as distinctly as pos- 
sible, the medium temperature and pressure of the atmo- 
sphere here, at the hours of observation, I first took the 
two extremes of each monthly colunm of the Register, and 
adding these together, and dividing their sum by 2, obtained 
the medium, as you see it marked in the left hand columns 
of the tables for each year. In the next place, that I might 
ascertain more clearly the medium for each year, I summed 
up each monthly column with great care, and di'viding the 
sum by the number of days in the month, obtained the 
medium as you find it marked in the right hand columns 
of the tables for each year. The rest of the tables wdl cx- 
pliun themselves. 

I am, &c. 

W. Macritchie. 
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TABLES 

Shewing the Tbmpeiliturb and Presmvre of tfte Atmo- 
apiiEREy at Clunie Mame, for Twelve Years. 





Monthly average tempera- 
ture, at 9 o'clock A. M.y 
taking the two extremes. 


Monthly average tempera- 
lure, at 11 o'clock p. M., 
taking the two extremes. 


Monthly average pressure, 
at noonday, taking the 
two extremes. 






Monthly average tempera- 
ture, at 9 o'clock A. M., 
adding the columns. 


1 Monthly average tempera- 
ture, at 11 p. k., adding 
the columns. 


Monthly average pressure, 
at noonday, adding the 
columns. 


1809. 
January 
February 
March 
April 
May 
June 
July 
August 
September 
Octol)er 
NoTcmber 
December 


244 

38 

404 

44 

53 

574 

G14 

604 

504 

484 

39 

33 


244 

394 

414 

38 

454 

494 

53 

54 

48 

454 

39 

384 


0 

29,9 

29,94 

30,2 

30,2i 

30,1 

29,9 

30,1 

29,84 

29,8 

30,14 

29,9 

29,2f 




1809. 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


294 
371 
424 

544 

584 

6I4 

58f 

534 

49 

383 

344 


0 

254 
374 
404 

374 
473 

52 

543 

544 

50 

474 

373 

35} 


0 

29,84 
29,94 
30,24 

30,24 
30,14 
29,94 
30,14 

29,9 

29,84 

30,13 

30,04 
29,5 


Yearly aver. 


45 


434 


29,94 




Yearly aver. 


474 


434 


29,93 


1810. 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


354 

36 

39 

474 

514 

594 
594 

584 

55 

48 

394 

344 


0 

34 

354 

344 

41 

414 

52 

52 

56 

52 

454 

384 
354 


30,04 

29,84 

29,7i 

29,84 

30,0 

30,0J 

29,84 

29,8 

29,93 

29,7f 

29,84 

29,8 




1810. 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


35^ 

354 

374 

454 

504 

604 

60| 

593 

553 

473 

39 

.33 


354 

354 

344 

41 

414 

52 

53 

534 

51 

454 

371 

•343 


30,04 

29,73 

29,74 

29,84 

30,0 

30,1 

29,8 

29,84 

30,04 

29,94 

29,64 

29,64 


Yearly aver. 


47 


43i 


29,8J 




Yearly aver. 


464 


423 


29,83 
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TABLES cmtinued. 





1 Monthly average tempera- 
1 lure, at 9 a. m., taking the 
two extremes. 


Monthly average tempera- 
ture, at 11 F. M., taking 
the two extremes. 


Monthly average pressure, 
at noonday, taking the 
two extremes. 






Monthly average tempera- 
ture, at 9 A. M., adding 
the columns. 


Monthly average tempera- 
ture, at 11 F. M., adding 
the columns. 


Monthly average pressure, 
at noonday, adding the 
columns. 


1811. 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


^^ 

35 

U4 

4.H 

54 

60 

684 

58 

54 

484 

414 

394 


S94 
344 
414 

39 

464 

524 

55 

534 

50 

494 

394 


29,8} 

29.64 

29,94 

29,7} 

29,8} 

29,84 

29,94 

29,84 

29,8} 

29,6 

29,74 

29,6} 


1811. 
January 
February 
March 
AprU 
May 
June 
July 
August 
September 
October 
November 
December 


33} 

354 

43 

454 

55 

594 

624 

58i 

544 

514 

42 

34} 


334 

35 

39} 

*1} 
47} 

5lj 

54} 

524 

494 

42 

354 


29,84 
29,4} 
30,04 
29,84 
29,8} 
29,4} 
29,4} 
29,64 
29,44 
29,54 

29»7} 
29,6 


Yearly aver. 


48 


U} 


29,84 


Yearly aver. 


47} 


444 


29,64 


1812. 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


34 

39 

37i 

404 

51 

634 

594 

574 

534 

464 

39 

364 


354 

36 

334 

364 

424 

52 

524 

514 

48 

464 

354 

37 


29*, 7 

29,5 

29,9 

29,8i 

29,9i 

29,9J 

30,0 

29,9} 

30,0 

29.3i 

29,8} 

30,0} 




1812. 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


sl\ 

38 

33} 

41} 

504 

594 

584 

584 

54} 

47 

384 

34} 


0 

34 

36} 

344 

3Ci 

44} 

504 

514 

524 

49 

404 

374 
354 


29*7} 

29,54 

29,84 

29,9} 

29,8} 

29,9 

29,9} 

30,04 

29,9} 

29,54 

29.84 

30,0 


Yeatfly aver. 


454 


42i 


29,84 


Yearly aver. 


45 


424 
1 


29.84 
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TABLES continued. 





Monthly average temper a- 
ture, at 9 a. m., taking 
the two extremes. 


Monthly average tempera, 
ture, at 11 p. m., taking 
the two extremes. 


Monthly average pressure, 
at noonday, taking the 
two extremes. 






Monthly medium tempera- 
ture, at 9 A. M., adding 
the odumns.- 


Monthly average tempera- 
ture, at 11 p. M., adding 
the columns. 


Monthly medium pressure , 
at noonday, adding the 
columns. 


1813. 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


o 

34 

404 

44 

43 

504 

61 

624 

60 

534 

434 

34f 

35 


314 

39 

394 

384 

454 

504 

534 

53 

504 

404 

364 

354 


29,9 

29,64 

30,0 

29,9| 

29,74 

30,04 

29,94 

30,04 

29,84 

29,7 

29,64 

29,74 




1813. 
January 
February 
March 
April 
May 
June 
July 
August 
Septen^ber 
October 
November 
December 


324 

38| 

434 

454 

51 1 

61 

624 

6I4 

544 

434 

364 

36 


324 

38 

40i 

40} 

454 

50 

554 

52 

514 

414 

364 

36 


29,9} 
29,54 
30 0 

29,94 

29,7} 

29,8} 
30,0} 
29,9} 
29,74 
29,64 
29,8 


Yearly aver. 


47 


42f 


29,84 




Yearly aver. 

■ 


474 


434 


29,84 


1814. 

.J <UlUttJjF 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


254 

304 

404 

524 

52 

55 

624 

594 

554 

444 

37 

324 


2li 

274 

38 

434 

434 

49 

53 

54 

49 

43 

374 

374 


29°6 

29,74 

29,74 

29,74 

30,14 

30,0| 

29,84 

29,9 

29,94 

29,84 

29,84 

29,54 




1814. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


274 

344 

37f 

494 

54| 

57 

61 J 

594 

554 

45f 

39 

3i| 


254 
324 
354 

* 'g 

43 

484 

54} 

56 

49} 

43 

38 
35| 


29>} 

29,9i 
29,84 
29,7} 
30,0} 
30,04 
29,54 
29,8} 
30,04 
29,74 
29,6} 
29,64 


Yearly aver. 


46 


41| 


29,8| 




If^early aver. 


464 


424 


29.84 
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TABLES cmtinued. 







1 

2 








1 

2 


1 

S to 


r- 

2^ 




a ^ 1 


§^ 

V CO 


a to 






b| 








erage i 
'clock 
.wo ex 


c 

St «• « 

w iL ^ 


erage 
takin 






s> =^ 

2 « . 


ai 

9 ^ 
§ fil J 


If 




> o 










^ ^ c 


ontlily av 
re, at 11 
e column 






? - a 


3 s i 

c cT " 

O C u 


onthl 
noon 






onthl 
re, at 

e coh 


onthl 
noon 
lumn 




111 










fl * 




S S 8 


1815. 


o 




29!9 




1815. 


3lj 


e 


29!9} 


■lanuury 


31 


«2f ft 




.Tfiniiflrv 


33 


February 


40 


40 


29,7f 




February 


35i 


34 


29,6} 


March 


414 


39 


29,71 




March 


414 


38} 


29,61 


April 


444 


424 


29,9 
29,94 




April 


461 


42 


29,91 


May 


5A4 


48 




May 


54 


48 


29.8} 


June 


604 


52 


29,bi 




June 


584 


514 


29,8 


July 


624 


544 


29,9 
29.81 




July 


61} 


534 


29,9} 


August 


614 


55 




August 


604 


53} 


29,7^ 


September 


58 


49 


29,8 
29,74 




September 


55^ 


49i 


29,8} 


October 


48 


43 




October 


48 


454 


30,0} 


November 


40 


42 


29,6 




November 


36^ 


37^ 


29,91 


December 


304 


284 


29,5} 




December 


33 


31} 


29,91 


Yearly aver. 


481 


434 


29,9 




Yearly aver. 


463 


431 


29,84 



1816. 




0 


29,4 


i 


1816. 


331 




29,21 


January 


304 


30 




January 


331 


Fcbruar)' 


30 


324 


29,7 
29.61 




Fcbr\iary 


34 


.3.34 


29,71 


March 


364 


.30 




March 


364 


341 


29,64 


April 


42 


38 


29,6} 




April 


421 


38 


29,7 


May 


474 


414 


29,74 




May 


491 


44 


29,8 


June 


574 


48 


29,7 




June 


56^ 


494 


29,81 


July 


59 


534 


20,5 




July 


54} 


52 


29,64 


August 




494 


29,8} 




August 


571 


51} 


29,84 


September 


in 


47 


29,51 




September 


52} 


471 


29,74 


October 


45 


43 


29,8 

29,74 




October 


45} 


44 


29,74 


November 


374 


364 




November 


371 


36} 


29,64 


December 


314 


314 


29,64 




December 


324 


33 


29,5} 


Vcarly aver. 


43J 


40 


29,8 




Yearly aver. 


441 


114 


29,63 
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TABLES corUinued. 





Monthly average tempera- 
ture, at 9 A. M, taking the 
two extremes. 


Monthly average tempera- 
ture, at 11 p. m., taking 
the two extremes. 


Monthly average pressure, 
at noonday, taking the 
two extremes. 






Monthly average tempera- 
ture, at 9 A. M., adding 
the colunons. 


Monthly average tempera- 
ture, at 11 p. adding 
the columns. 


Monthly average pressure, 
at noonday, adding the 
columns. 


1817. 

Janiiajv 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


39 

40i 

374 

46 

50 

624 

59 

56 

504 

41 

«4 

34 


384 

41 

354 

394 

44 

58 

52 

494 

494 

384 

404 

314 


29^5 

29,9J 

29,94 

30,11 

29,7 

29,64 

29,64 

29,6 

29,3| 

29.6 

29,8 

29,3 




1817. 
Janiuiry 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 


394 
404 
384 

474 
494 

584 
58} 
534 
50} 
424 
434 
32} 


37} 

414 

36 

424 

424 

544 

52} 

50} 

494 

384 

43} 

334 


29°5 

29,6} 

29,6 

30,24 

29,74 

2«,74 

29,64 

29,5} 

29,9 

30,0 

29.94 

29,4} 


Yearly aver. 


47 


434 


29,7 




Yearly aver. 


464 


434 


29,74 


161& 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


374 

284 

39 

434 

52 

63 

64 

60 

554 

514 

424 

36 


334 

304 

38 

39 

494 

60 

574 

54 

474 

49 

44 

39 


29^6 

29,43 

29,3 

29,94 

29,9 

29,84 

29,94 

29,84 

29,8 

29,74 

29,6 

29,94 




1818. 
January 
February 
March 
April 
May 
June 
July 
Ai^gust 
September 
October 
November 
December 


36i 

33 

34i 

42 

54 

624 

63 

60 

54 

53 

46 

374 


344 

33 

35} 

374 

48 

594 

524 

33 

49| 

494 

46 

37 


29?5 

29,5i 

29,34 

29,8 

29,84 

29,9 

29,94 

30,0 

29,6} 

29,74 

29,74 

29,94 


Yearly aver. 


484 


454 


29,8 




Yearly aver. 


48 


444 


29,74 
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TABLEiS continued. 







impera- 
iking 








1 








■i 








CS 








S ^ 2 


JO w 

§•5 






1*1 










Ou bfi 






S| 


S « 








5 " S 








8) - 


y r 
bo a 


« "C 






>H . at 

<u a. C 


§ ^ 35 






p * 


4. a. 


C3 




> o ** 
w 5; 


p* ♦J 

C8 ^ M 


ei ^ B 














■5 « t« 


>. "^ 


" y s 

B i « 

©Co 












J 

l .. 


1— w c 

£ « S 
e aT 




■ 


S sT" 


inthl 

noon 
umn 






0 S V 








0 E 4) 

« S "S 


0 E «» 


S a S 


1819. 


' • 


0 

394 


o 

29,5} 




1819. 


i 


364 


29^54 


Januarjr 






January 


37 


February 




33 


29,5 




February 


364 


354 


29,4} 


Maidi'-. 


434 


41 


29,6 




March 


43 


404 


29,8 ( 


Aprfl. 




424 


29,74 




Apni 


404 


41} 


29,7} 


Majir 




434 


on 0 
29,74 




May 


52} 


464 


29.8} 


June 


57 


50 




June 


53} 


494 


29,74 


July 




544 


29,04^ 




July 


61} 


e Jt 1 
554 


90 01 


August 




57 


on a 1 

29. o| 




August 




^o J 
584 


29 9? 


September 


53 


51 


29,84 




September 


^ a 1 

544 


50} 


29,84 


October 




44 


29,84 




Uctooer 


w% 


434 


29,7} 


MovonMr 




83 






November 


344 


04 1 

34-4 


29,7 


Necembor 


33 




ork 1 

29,74 




December 


"1.1 


30} 


29,6} 


- * * * 

Tcn^anr* 


47} 


434 






Yearly averJ 




•3} 




1820. 


0 

Alt 


2» 






. 1820. 
January 


• 

sO} 


• t 




February 


394 


39 


29,9 




February 


374 


36} 

;<8 


29,94 


March 




384 


29,64 




March 


40} 


29,8 
99^ 


Aprft 


.7 49 


29,9} 




April 


48} 


43 


May 


55 


464 


29,7 




May 


55} 


434 


29,64 


June 


61 


544 


29,84 




June 


59 


51 


29,8} 


July 


63 


54 


29,7 




July 


62} 


^4} 


29,9 


August 


584 


52 


29,7 




August 


584 


5^ 


29,7 
29,84 


Saotoab^-. 


534 


49j^ 


29,7 




September 


54 




October ' 


424 


42 


29^6 
29,94 




October 


454 


29,5} 


November 


384 


40 




November 


4^4 


39} 


29,84 


Dacamber 




41i 


2Mi 




uooQUiMr 


37f 


37^ 


29,94 




48 








YcnlyavcA 
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TABLES concluded. 



Yeai-s. 


Medium temperature, 
ptr ann., at 9 a. m., 
taking the extremes. 


Medium temperature, 
jter ann., at 11 p. m., 
taking the extreme*. 


Medium pressure, 
ptr ann., at noonday, 
taking the extremes. 


Years. 


Medium temperature, 
per ann.t at 9 a. m., 
adding the columns. 


iViedium temperature, 
per ann., at 11 p. m., 
adding the columns. 


Medium pressure, 
ptr ann., at noonday, 
adding the colunms. 


1809 


45 


43i 


29,94 


1809 


47i 


0 

43i 




1810 


47 


43i 


29,8| 


1810 


464 


421 


29,8^ 


1811 


4S 


44| 


29,S4 


1811 


471 


444 


«9,64 


1612 


45i 


42i 


29,8^ 


1813 


45 


42^ 


29,84 


1813 


47 


42| 


29,84 


1813 


47i 


431 


29,84 


1814 


46 


4U 


29,8J 


1814 


4<i4 


42i 


29,8i 


1815 




434 


29,8 


1S15 


46f 


43i 


29,84 


1816 




40 


29,9 


1816 


44^ 


414 


29,6| 


1817 


47 




29,7 


1817 


46^ 


434 


29,74 


1818 


48| 


454 


29,8 


1818 


48 


444 


29,74 


1819 




43i 


29,7 


1819 


46J 


43i 


29,74 


1820 


48 


44} 


29,8i 


1820 


474 


43 


29,84 


Average fur 
the 12 years 


47J 


42| 


29,8^8^ 


Average foi 
j the 12 years 


46 1 » 


431 0 


29,84 



The lowest fall of the barometer, here, during the twelve 
years, was on the 5th of March 1818, at noonday; — the 
thermometer, at that hour, stood at 42^ ; very high wind ; 

Inches. Lines. 

—the barometer at 28 1 

The highest rise of the barometer was on the 

8th January 1820, . 31 0 

Hence the greatest range of the barometer for 

the twelve years, 2 9 



The warmest day during the twelve years was the 12th 
of June 1818, when the thermometer stood at 844°. The 
coldest day during the twelve years was the 18th January 
1820, when the thermometer fell, before .sunrise, to zero. 




Did 



Imd lU 10 o'clock A. X. rofte to T*. Hence the greatest 
range of the tfaenndnieter in the diad^ herei duiing the 
tivel?« jWOk ^ ^Hm zeto to 841^ 



^ai^ denotifig the Course ofil^ W'lmh^ aiid tfie Number 
qfDoj^s during wlUch each Wind j^evaikd. 



Years. 


N. 


NE. 


E. 


SE. 


s. 


SW. 


W. 


NW. 


1809 


11 


32 


54 


28 


6 


76 


57 


81 




12 


47 


56 


33 


5 


65 


58 


89 


1611 


18' 


32 


&r 


31 


9 


106 


35 


77 


1812 


25^ 


&7 


34 


38 


7 


80 


' 29 


96 


1813 


1(V 


57 


14 


&3 


6 


102 


27 


116 


1814 


7 


76 


24 


33 


9 


, 107 


30 


99 


1815 


13 


31 


37 


3fl 


9 


93 


47 


97 


MM t 


5 


60. 


46 


28 


9 


67 


55 


SP 


1819 


11 


45. 


2t 


4a 


9 


91 


51 


96 


1818 


7 


^ 


26 


52 


9 


114 


46 


76 


1819 1 


22 




24 


33 


12 


99 


56 


90 


1810 


IT. 




4& 


23 


11 


82 


59 


88 


Total num. 
b«r of days 


ISS 


571 


440 


410 


lOT 


1072 


5n . 


^081 



JNT. B. — NE. means that the f wind We w so many clays 
from «ome one or otlit^r f>f the w tcrm c diatc jpeinte from N 
to £.» and so of the others. 
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TaUe shewing the Fall of Snow in Inches. 



Yean. 


Monthii. 


Depth of snow 

in inches. 


Total depth ot 
snow in inches. 


In the years 


Years. 


Months. 


Depth of snow 
in inches. 


Total depth of 

snow in inches. 


In the years 


1809 


Jan. 








1815 


Jan. 


18 








Fehi 










Mar. 


U 








Dec. 




414 


1809 




Dec. 


14 


274 


1815 


1810 


Jan. 






1816 


Jan. 


7 








Feb. 


3 








Feb. 


6i 








Mar. 


«i 








Mar. 


17 






* 


Dec 


6 


16} 


1810 




April 


2 






1811 


Jan. 


u 






Nov. 


10 








Feb. 


8 








Dec. 


18 


604 


1816 




April 








1817 


Jan. 


*i 








Nov. 


k 








Feb. 


4 






1812 


Dec. 


2 


134 


1811 




Mar. 


3 






Feb. 


H 






Oct, 


1 








Mar. 


7 








Nov. 


34 








April 


2 








Dec. 


3 


20 


181t 




Dec 




H 


1812 


1818 


Jan. 


15 






1813 


Jan. 


6 








Febk 


54 








Feb. 


n 








Mar. 


8 


284 


1818 




Mar. 


2 






1819 


Jan. 


1| 






April 










Feb. 


14 






1814 


Nov. 






1813 




Nov. 


34 






Jan. 


7 






Dec. 


10 


164 


1819 




Feb. 


Hi 






18S0 


Jan. 


7 






Mar. 


8 








Feb. 


04 








Nov. 


i 








Mar. 


3 






« 


Dec 


61 


34 


1814 




Dec. 

j 


3 


134 


1820 



There is no Rain.gauge at Clume, and the place is not 
very favourable for one. 
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General TobU ^'the Weather, 



Yeax«. 



1809 
1810 
1811 
1812 
1818 
1814 
1815 
1816 
1817 
1818 
1810 
1880 



ToUl 



Yearly ttver. 



5^ 



a 



271 



232 
232 
167 
236 
299 
8fl 
209 
210 
Sl» 
224 



2832 



230 



94 
88 

133 
134 
98 
129 
136 
145 
156 
155 
146 
148 



1551 



129i 



89 
146 
Hi 
124 
168 
13(5 
159 
140 

98 
121 
126 
122 



15S8 



The i'air days inclutle the Sunshine (iaysi and by the 
Foul days ismeant, that, in ev^ one of theni, voase or lev 
of fain^ hail} or snow^ fell, 
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Table qfPfuttKmena which occurred during the Twelve 

Years. 





[aloes. 1 


•a 
a 


'Xxons, or 
Suns. 


pouts. 


Aurora 
s. 


1 


uakes. 




xears. 






S2 










Solar 


Lunai 


Parhc 
Mock 


Wate 




Thun 
storm 


H 




1809 


3 


8 










1 


The 9th January, at 6 a. m. 


1810 


2 


5 


3 


1 








f Lunar rainbow, 29th August, 


1811 


4 


9 


7 










\ at 10 p. M. 


1812 


10 


1 


11 












1813 


2 


2 


2 


3 


2 








1814 


3 


3 




1 


3 






f Bright lunar rainbow, 14th 


1815 




2 












\ December, at 11 p. M. 
The 13th August, at 11 p^ m. 


1816 


1 


2 






1 




] 


1817 




2 


3 




2 


3 






1818 


7 


5 


1 




1 








1819 


5 


2 


2 




7 


1 






1820 




1 






3 
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Vn.— ^ DescfipUan qfa New Specks of Grim- 
nUa, Jomd in /Scotland. 

By AoBCAT Kays GKSvai^} Biq. F.iLS.£. 

M. W. a &c. 

(Bead IM January 18Sf.) 



Gem. Cuah. Seta terminalis. Peristomium supplex e 
dentibus 1$ mtqpB vel peifopniis (nunMune fiaaift) oqui- 
distaiitaliufl. Ctiyptra mitrifonms. Hoox. Mute, BnL 

GrIMMIA LEiyCOPHiBA. 

Cfiinmia caule breviuscuio, suJbfapQCMoy ibliis ovatu^ 
lom^ pilifeiisy incanis, n^girespentibus ; seta exaerta, brevis. 
funm recta; «qmila ovata, dentibus bnevibus pcrfixati% 
ofMKiilo obtuiiMKiitntta PI. VL 

Hab. In rupibus prope Edinburgum ad locum King^s 
Paark dictum. 

/%mto caBspitosa, incanay saxa saepe laidssune tegeus ; in 
letatc valde nigrescens. 



NEW SPECIES OF GRIMMIA, 



Cavlis bfeviuKuli, erecti, subomplices, lasLe csnpitoii 

Folia laxe imbiicata, erecUvpatentia, atro-viridia, ovata, 
poDcavay nervo ad folii summitatem evanescente ; pUi Bi|« 
peme longiwami (folia dupio yel imo triplo Joiigior)> inferne 
tneresy aliquando aubnuUL 

Skta exserta, reQta, br^vissima. 

Capsula orata, nifo-iuscayTar^ aummitate pilorum kiao- 
fum altkir, ore annukto. 

Opxbculum breviFratiatum obtusum. 

Pehistomiuh breve, e dentibus 16 intense rufis pcrfor 
fatis, 

Calyttba mitrifiiniibj acununata, inaequaliter fiaaa. 

NuknefoiM are the species,^ says Hooxsa, m 
Mvsci ExoTici, (if such th^ may be called), of Grim? 
mia, boidering upon G. ovata and pulvmatat difl^ring from 

each other in the various modifications of the leaves, the 
fruit-stalk, the capsule, and the operculum." The species 
I have just described must be added to the number of this 
nearly allied series ; but I flatter myself, that, in G. leuco- 
ph^My there are such striking marks for diBcrimlnadon, that 
no oonfuskm can possibly axiae in regard to its future ideii- 
tity. It ranks along with those species which have pili- 
fbrous terminations to the leaves, and an exserted and 
eiect fruit^talk. They are few in number, even including 
varieties, and such are not described by Bbidel or ^cvwm- 
GRiCHEN. If we then separate those which have lanceolate 
and subulate leaves, it will be found that there are only two 
M ith which the least confusion is hkcly to originate : viz. 
(jr. campettria of Burchelt., Hook. Muic. Easot, Tab. 
cxxix., a native of the Cape of G(X)d Hope, where it grows 
in dry places on the ground; and Camjnfhpua Umgaku 



Digitized by Google 



FOUND IS SCOTLAND 



69 



of Bbidel, Jf^A. p. 7^ wlndi was foiuid, in 1886, near 
Bame, md luu mioe been detected in Switiefkiid. 
Upon an accurate examination, essential differences are 

perceived; the leaves of G. campestris are much broader 
than Uiose of our plant, and the piliferous terminations 
much shorter; the teeth of the former are rather long, 
and are " pretty regularly cleft for nearly half the way 
down from the apex in the latter they are short, nettt 
deft, but petforated, or entire. In Mr Buschell^s plant, 
the «to- is so mu«^ exserted, aa to conyey tbe base of /the 
capsule considerably above the diaphanous pomta the 
leaves; ii^ ours, the 9eta b so short, that the capsule mely 
rises above them,' but more commonly the diaphanous 
^ints are on a level with the mouth of the capsule. 

With regard to Cainpyhjpm l<£.v\gatm^ it would not !)e 
easy to determine, from Bride l's character, its precise re- 
lation to our plant, or whether indeed it be the same ; in 
many points they appear to an^ree ; but peduricuUs nib- 
arcuoHai* and ^^JbUa ereeta^ render the identity very sua> 
pidous, and, if his fdijuacter be oorroct, mv|st keqp it disr 
|anct 

I have received irom Mr Abkott a plant, which he ob*- 

tained from the Herbarium of Palisot de Beauvom, 
marked Grirnmia obtusa'^ or G. Dmiann? It is certainly 
neither species, but accords more nearly with G. kucoph/ray 
eiEcept in the teeth, which bear a greater resemblance to 
those of G. campestris^ and are like them frequently tlivid- 

• ed almost half way down from the apex ; in being ratlier 

• moie branched, and having the seta somewhat longer than 
In our [dant; so that, after all^ it may be said to be mter- 
mediate between G. campestru and kucophaa. 

Before the capsules arrive at maturity, the leaves of 
G. Icucophma gradually assume a blackish hue; which, 
contrasted with the hoarinc^s arising IVom the long silvery 
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liWwirtMwinff of the k«m» ^vcs an ttppfmuMe to ibo {tel 
thai fyloay nol to an^ other^ partWulwrly whan nVPid 
«Qfciiiig ftillljb mfiaie of iMk. 

This spedes had for some time been mistaken far G. 
trwUay and, mthout examination, I scQt a quantity of it, 
uiKkr that name, to Mr Hob son of Manchester*, who fe- 
turned me an answer, denying that it was G. ovatay and pva- 
•peetHig it to be .|»iiftw<iofri ^ an attentive exaniinarioii pio- 
ted the abovetesuh; It baa i^l^ haflu Mm^ m 

1^ 




BocplanatS^ of Plate VL 
f%. J. 1. Hants, natural size. 

1B. One df theJgi^ kanrm do. \ 
4k One df ihiMB!9(Bt ksaTCS do. \ 
A capsule ^kXi 

6. Operculum do. 

T Three teeth of the peristome do. 

8. Calyptrado. ^ 

{ 

Edinburgh, Janmarjf 6. ISiQI*^ 

• Tte mtkor oT wMMLmaaM, a eolkclkn ni 
■■dHipaliMKt <^piUnalKsdly^BM^^id)**(ftei, • woric iNvw _ 
wMjch qmfrt to bs ia tha Uni^emj BBUpoh^itoJ liiiiiii^ 



Digitized by Google 




Digitized by Google 



uiyiiized by Google 



( 91 ). 



YIII. — On the Geognosy of Germany, with Olh 
servatum on the Igneous Origin of Trof^ 

By AmsBoo^, M^D. M.W.S. 

In « Letter to IMBemat SAMxaaa, 

{Read 9fy(h Jemuary and ^th February 18^) 



My j)£a& Su» 

I HAD long cherished, as you already know, a desire of 
visiting Germany, that country of true Geology, for the 
purpose of viewing there the classical points, of retracing 
the observations already made, and of becoming acquainted 
with the ideas of the numerous geologists of my native 
country. That desire has been gratified; and it is with 
pleesure that 1 lay before you a short account of the results 
of my inquiries. 

Germany has been vinted by so many geologists, and so 
many parts of that*Vast empire have been so minutely de- 
scribed, that one might imagine the geologist, in order to 
acquire a perfect knowledge of the country, had only to 



M i>& boue' on the geognosy of gebbcaky. 



compere it with the deseriptkm in his band. Tins had also 
been my idea ; and, indeed, I have to say, that almost aU 
that I have seen is recorded in the annals of science, or is 
now known to the German geologists. But I found that 
all had not been described with sufficient accuracy, nor ex- 
amined from every possible point of view ; and, particular- 
ly, that the various deposits had not in all cases been pvp- 
perlj dassified, fioni ignofimoe of the true 8tnictit|» of 
other countries. So that, if I was not a little suiprised to 
find new facts, or neglected appearances, in localities very 
often visited by ^logists, I was,* on the other hand, aUe 
to replace some deposits in their true geognostical places ; 
and from this kind of review, I learned more than I could 
have done in travelling over an unknown country. 

An ample detail of the numerous interesting points visit, 
ed during this long journey shall be sent at another time^ 
my object at present b^og pn)y to before you tl^e prin- 
cipal results of my obsoyatioas in open field, and in pubJic 
imd private collectbnay and (4 a friendly inteffoouiae with 
nuny eminent men. 

As I have seen in thb journey all the principal forma- 
tions of which the crust of the Earth seems to be composed, 
I shall communicate my ideas on the series of Formations, 
dwelling particularly upon those which present the most 
obscurity or interest, and speaking first of the stratified 
rocks, and afterwards of the unstra^fied ones. 

J. Stratified Rocks. 

1. PrimUive Rocks. 
The Primitive class seems to contain only two kinds or 
stratified formations, Gneiss and Mica-slate* of which, 
even the first predominates in a great digree over -the 
Other, (Erzgebirge, Bohmerwaldgelnrge, primitive chain 
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between Austria, Styria, and Hungary, and the piinutiTe 
country of the centre of Fcanoe). It is yet possible that 
there may exist some variedes of primitive day-slate aa 
subordinate beds ; but in the whole of Germany, tlie Clay- 
slate, taken for primitive, I pronounce to be Transition, and 
to pass insensibly into Grey wacke, (the Hartz, theFraii- 
kenwald, the Erzgebirge, the Carpathians, the Mountains 
on both sidies of the Abine from Bingen.to Bonn, &c.) 

SL ' Trimsiium Rockg. ' 

The Clay-slate Formatioa is improjpei^ so caOed; Ibr 
this rock, as in Scotland and England, fonna only a very 
snail part, or, in other terms, only subcnfinate manes, in 

the extensive depodts of a great variety of rocks, produced 
by the various mixture of" quartz, talc or mica, or chlorite, 
felspar, and a little calc-spar, or limestone. Such rocks are 
found, for instance, in the Alps of Savoy, on the banks of 
the Rhine, in the Erzgebiige, the Carpathians, and in the . 
middle part of Bohemia^ where these rocks are extsemaly 
interesting, by being composed of distinctly ^ggmgaied 
materials, and by their containing many subordinate bads 
or masseaof various day-slates impregnated with silica, or, 
in other words, of varieties of flinty slate and.Lydiao- 
stone. 

To these oldest transition-rocks, succeeds the Greywacke 
Formation, as, for example, in the Hartz, the Frankenwald, 
the chain of hills between Silesia, Bohemia, and Moravia. 
In these two transitionFfbnnatioos, the limestone forms here 
and there a series of separate deposits, placed on a line 
parallel to the general direction of the schistose beds ; and 
when these series are numerous, they seem to be, as in the 
primitive daas of rocks, pretty parallel to each other. Softi&> 
times the limeslaiie ooncretions are vtry extensive. 
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3. Flwtz Rocks, 

*rhe Flcelz period begins with the Old Red Snidstone^ 
{Grh rouge). This sandstone is ordinarily red, generally 
coarse at Hrst, and afterwards finer : it appears often to bo 
chiefly derived from the disintegration of porphyries, sye- 
nites, and granites. In it (asiaSikfiia), under it (Valley 
of Thaiandt, near Dresden), or upon it (in the Palatinate)^ 
ooeur man or kaa ek^emiyely tb* o^al^MndBtooes, or codU 
dieasnrei^ lumqg same fi«di water diell%and aametuDes salt 
wbA fieihinifeer. aigaia>"iwwmi^ indiftrank-paits^f the 
deposit, bntomr tt^g^^icr inllieflnMbed.- laaone-tiK 

greatest part of this formation, as in the Prussian and Bo^ 
varian Rhine provinces. 

Upon this deposit rests the Zechstein^ or Magnesian 
Xinestone, or Calcaire Alpin * ; for all these denomimt^ 
tions^ and tbe deposits which they in^catey are identical^ 
their vanoiiB.m8Me8 and their petri£actio&8 being t|ie wwnffi 
The ctf tk» Geraua% and their Limeatono, wilii 
Spany IiQMie (SohnaBaldeB), is the Cakaite A^n «f 
thtt aooth dp Fnnee, near Fige«> for inalaaee^ a loealitf 
dcairiVod kng ago by Cosbisk (Jtmmtd de» Mfinet)* 
The Zechstein of the country of Swarzburg, Kamsdorf, 
€rera, &c. is precisely the Magne«an Limestone, with 
flu^rse, &c. of Sunderland, and also the Calcmre Alpin 
Magnesien of the south of Fianoe. In Germanyy thfrloir^ 
Oil part of this deposit oontains ores, wlucb, in Franca^ ave 
found in 'the iqi p m aws t part of the Old Red fimdnoap, as 
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at Chessy. And even in Germany, the Weissliegende, or 
uppermost part of the Old Red Sandstone, now and then 
contains these ores, (Eisleben). In England, they ase per- 
haps very feebly indicated in the ooai-measures. 

On the north side of the Alps, in a pttt of the Carpa- 
iStmu, and in the Appemiines. of ToMUiy, the Old Bed 
SandgtoDe* and espedalljr. Hie CSeal-fthniitiai^ is Ibuid 
aawciated whh the First Fleets Limestone; at^ m other 
unords, ibese two fermatboft idteraate with- eadi'-oter. 
This is Tery beautifully, exemplified Sn the chain of the 
Kalenberg, near Vienna. In the Bavarian Rhine provinces, 
the Zechstein appears also to be represented by beds of 
Greyish-black Liraestoney jdaced in the Coai-formatioay 
(Obermoschel, &c.) 

Your Encrinal Limestone is nothing else than-s set of 
beds of transttkm-lnnestone, exactfy similar to someof tiiose 

the Hartz and the Ardennes. These beds alternate widi 
the nndermost port of the Old Red Sandstone^ wfaifili is hi 
England, as in the Rhine Palatinate, composed in a great 
measure of coal-sandstones. Indeed this alternation is 
quite natural, and confonnable to the general laws of the 
succession of formations; which, esjx<:ially in the iloetz 
series, alternate univeraaUy with each other at their point 
of contact.* 

The Variegated Sandstone of ^e Germans (the Spessart), 
the Red Ground or Marl, and the CfritMrnrri of iSie 
borders of the Vosges^ of Hombttrg, &e, are one and the 
same deposit, ivhidi is always superior to the First Ffeeta 

Limestone. It seems to me, that it is only in this fomiation 



• For example, the Shell Limestone (Muschelkalkstein), with the upper- 
most part of the vari^ted Sandstone, the Chalk with Ftutic Claj, . the 
Plastic Ckiy with tiw coarse Marine Limestone, &c. 
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tbat the gKit manes of Bock-salt occur, (Chester, Ywf 
Wilicska, Comitat of MarmofDsh in Hungary, &c.) ; but 
salt springs may issue also irom some parts of the Old 
Red Sandstone. 

The Second Floetz Gypsum of the Germans is exactly 
the same as the Second Gypsum of France, England, and 
Iielaiid; the Fint Gypsum appears wanting in the two 
kst comtries. 

. - In Germany, and in the north-eastern and eastern parts 
of Fkante, we find above the preceding fimnadan, the 
Sidl Limestone (Muschdkalkstdn), a very distinct fonuk^ 
tion of a greyish limestone, having a pretty perfect crystalline 

texture (Wurtzburg), and st)metimes presenting something, 
of an oolitic appearance, (Westphalia, Buckeburg, &c.) The 
petrifactions which it contains are, more especially tere- 
bratuUtcs, pectinites, ammonites, encrinites, and organic 
remains resembling a kind of isis. In the south-western 
part of Germany (near Goburg, &e.), and in the Jura 
chain (Basel), this Limestone becomes a kind of Magnesian: 
Limestone, with sificeous infiltrations, and loses its petri- 
faaaaoB almost entirdj. I do not know that there is any 
depont co r respo n ding to this in England, although I see 
it could only be your Lias : but all that I have obscrvetl 
regarding the Lias of England and the northern coast of 
France, induces me to consider it as the undermost part of 
the Jura Limestone. Yet it might be that the Shell Lime- 
stone (Muschelkalkstein) of the Continent is represented 
in England by some tlun inferior beds of the Lias. 

The Jura Limestone of France and Germany oonequiids 
exacdy with your Lias, Oolites, Forest Marl, Combnuli, 
Limestone, md Clunch Clay. All these various deposits 
are finmd in those oountriea • The lata abounds in the 
north of France; the Oolites are found on the northern 
border of the Hartz, near Hildesheim, and neai* Goslar; 
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the Saltmerbefg is composed of a very distinct Jura Ume^ 
Une; the Clunch-cUy is very abundant in Westphalta, 

and in the same part of Germany are found many beds of 
Marls and Limestones which belong to the Jura. Lastly, 
the Planerkalk of the north of Bavaria and Swabia, and of 
many parts of Germany, is nothing else than certain beds 
of the Jura Limestone, which extend distinctly from Swit- 
zerland, through Swalna and Bavaria, as far as Staffelstein 
and the neighbouiiiood of Cobourg. 

The Quadersandrtein of the Germans, to which some 
authors assign a place above the Jura Limestone, I still 
think occurs under it, and therefore immediately above iSmt 
V^ariegated Sandstone. 

The Green-saiul, the rhinerkalk of Wf.uxer, abounds 
in the northern parts of France ; it is found in Westphalia 
(from Unna as far as Soist, on the borders of the Hartz, 
near Groslar and Ilaenberg), near Dresden*, in Poland, 
and nearly all the Planerkalk of the basin of Bohemia be- 
longs to the same formation. It never contains belemnites, 
seldom terebratulites, and here and there a kind of masave 
homstone. In Moravia, France, and Bavaria, it contains 
a deposit of hydrate of iron. This deposit is everywhere 
identical with that of England ; and near the Hai tz, lies 
upon the Quadersandstein, and under the Coarse Chalk. 

The chalk so profusely distributed in England and 
France, is also pretty frequent in the north and middle of 
Germany, especially the inferior part or coarse chalk, 
which has there been often called Ftanerkalk, It occupies 
a great part of a sort of vast sinuosity, stretching firom 



* The GiMD-MUid of Dmden aid tfw nd^bomfaoodof Mciiaen contains 
three or four species of TerebratuHtcs, without stria, OM or two wiUl mriee, 
echinitcs. pectinitca, bivalves, and teeth of a aquiUus* 

VOL. IV. G 
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SaltekottfiDy nm P«dflrborii» to Bielefisld and and 
extends betimd Paderbom as far as the neighbourhood of 
Herrenhausen and Kreutzkrieg. There it fomis, in the 
undermost part, a true greyish limestone, with nodules of 
black flint ; and, in the uppermost part, it is a whitish 
marly limestone, with many echinites, belemnites, myti^ 
lites, &c. It just'i^ppean near Hanover and Lunebuig, 
but fonna^farther eaat, pretty extensiye iullockB and plains 
along the Hartz, irom lJnter.^Eibe as &r as Quedlinbutg. 
At this last place^ the ooarse chalk passes imensibly into 
the true chalk with flint, having belenmites, echinites, tere- 
bratulites, &c. in abundance. 

The chalk extends also into Moravia, and forms, parti- 
cularly near Tribau and Liasitz^ a pretty extensive range 
of hiUs, in which petrififtctions are in some places abundant, 
in others yery scarce. Near Blanako^ the hist point which 
this deposit has reached, it contains shells resembUng am* 
mofaites? or argonimtes? and small Uvalyes; and here it 
covers a coarse sandstone, under which is mtuated, first, 
a siliceous rock, containing flint-nodules, echinites, and 
small bivalves, and, undermost, a white sand (Quadersand- 
stein), with rich deposits of cellular and pisiform brown 
ironstone (hydrate. of iron). This last deposit is only found 
in three places, — at Olomucsan, and Kudit2» near Blansko, 
where it lies in hollows of transitionJimestone, and at Sal- 
hankay upon gneiss. 

To- complete the enumeration of localities where chalk 
fs ibimd in Germany, I ^have stsll to mention the Isles of 
Zealand, Moen, Wollin, and Rugen, and the Lake of 
Ucker. In many other jwints of the eastern part of Prus- 
sia, it seems to be indicated, or to be but slightly covered, 
by the following formations, and in Poland it is very wide- 
ly distributed. 



Digitized by Coogk' 



DR BOUE' ON THE GEOGNOSY OF GERMANY. 99 



Upon the chalk, the Plastic Cky, or Argile plastique, 
is widely distributed in Germany, especially in the north- 
ern parts. Indeed, the greatest partioa of that immense 
track of alluvial country (impfDperly so ca^ed), ficom the 
BkinA to Konigsbeig^ bdoKgB to iu tt seettit only thai* 
tfab em^ dwrim InaaiiuiAe^ and flnt frwIi-ivMar fonMU 
doo alia'illiMt eBCii^ wintiftig, iuidl thai thb day and. 
theia flands are coyoed by the upper tnanne sandy de- 
pont of Paris, to which would belong, perhaps, also the 
granite-blocks, &c. The same will be the ease with the 
great arenaceous deposit of the Bavarian flat country, of 
the neighbourhood of Vienna, and of the bottom of the 
iiiWiirtwe*Hu«g^ttian'' liaaui<: but in. these two hot locaUtki, 
tkt' ooone marine fimestone is of jpntty frequent occur* 
venee. 

In the north of Germaliy^ the filaatia clay aUten contains 
petrifiietaeiia; as m iho!Ma^eberg, iiear fiUUe; in Luflatia» 
&dJ Thtol^lrown coal, w4iichoocanoBaUyooiitamB earthy gyp.- 

sum, as at Halle, and, in other places, amber, always fresh- 
water shells, also coleopterous and fresh-water insects, occurs 
in considerable abundance in the plastic clay in the north of 
Bohemia and Thuringia; and from the Khine to Konigs- 
bcq^ gtologists have observed, especially in thebasina'of 
eoGsting merli, a series of these deposits ; for instiince, near 
Kobn an .the yalley of the Wcser, in Thuringia, befew tho 
tbwii'bf Berlil^ and farther to the narth««ast In SJayonia, 
k'oaoiabs great mswirn of sulfiltur ; and in Hungary, and'at 
Vienna, small pieces of realgar. The^ery compact sandstone 
which this formation sometimes contains, and which often 
abounds in fragments of flint, is, for example, very well 
marked near Zcitz, Beuchlitz, Blansko, Carlsbad, and 
ToplitSy where it contains the quartz-crystals which had 
once formed a part of the liflBta porphyries Of the nei|;h- 
bourhuud. ' "' ' 
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All the pseudo-volouiic products of the Mittelgebii)ge 
aie.owiog to the brown coal of thb formatioa. 

The Cdttse Marine Liiaertoiie (Celeami gnMHer)-<ie- 
can Yerf raiely, imd in very amall petdiei^ in the noith 
c£ Genneny ; as, Air inetance^ aear'Lenigo, in Weiitpha]ia» 
where it eontaiiiB eueiiUea, tuirileOa, natiea or anpullaria,. 
nucleola, and other bivalves I have also seen it witli the 
same shells near Cassel, Dransfeld, Ahlield, and Hildas. 
Jieim. 

The First Fresh-water FonnaliDii does not ofxm m 
Germany, Austria, and Hungary, yet we have seen. gyp» 
enm in thwr plastic days ; on the Mother JmhmI^ thn-iMiBDift 
Marine Uncslone, or»at least, what I take for it, wmtsswi. 
in Austria and Hungary, remaineof amphibknis, andlew 
of terrestrial animals. Regarding this interesting fact^ how-* 
ever, I cannot say more at {present. 

The Upper Marine Formation abounds in Austria and 
Hungary, as well as in the north of Germany ; but in the 
two first countries it i& often cakareous, and is associated 
jirith much day* and marl, containing a numerous set of 
petrifaotions, many of whieli are hke those described by. 
BmoccHi in the Subappennine Hills. 

The Upper Freab-water Formatiosi eiMts in flie basin of 
Vienna, (Baden, &c.), in Hungary, and in Moeavia. In 
Hungary, near Pest, there is a true iresh- water limestone, 
with planorbes and lymnei ; and in Moravia, near Nicol- 
chitz, it forms, in a valley, a small deposit, like that of 
CEningcn ; and the schistose marls contain there only some 
impressions of aquatic plants and of inaeetSy (Diptcres). A 
kind of semi-opaLalao occurs there. 

The north of Gecnany abounds in CatcareosM TuSk, 
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II. Unibtratified Rocks. 

The VmM&Sud Bock% whkkiqppMrady among the pre> 
cedii^, as sabardiiwle mames, or immenftB looal dcpoa t i^ 
liBv««i«itodmy attnticmduiipgtl^ and I be- 

lim WBmnyei very far ftom koimiiigi either their origm, 
or their true geognostic position. 

Granite appears to me to exist in the primitive class of 
rocks, in great hills or domes, and in veins ; of the latter 
of whichy some are in connection with those great bodies 
of gaau$» constituting mountains; othiSKS are isolated in 
the gmMD or niiea-slate, in the same manner as the bassltio 
veins or dikes are in ofaalk and other rooks. In the great 
trade of prindtifiB sehislose rocks of the Seandinavien pe- 
mnstda, the gnadle is ceafiiiBd to the gneiss and ouoa* 
stale. 

In clay- slate rocks, the granites often occur under the 
form of syenite, and even of syenitic porphyry, their posi- 
tion being the same as that of the granites in gneiss and 
micaFslate. I have only to observey that the various sy&. 
mtic porphyries ars pret^ fipeqnent in veins or dikes. To 
these grsnites belong some syenites in the day-slate £otm». 
lion between the mtthem part of Tkansyhwnia and Hun- 
garia, perhaps the syenite near Schemnits, the granites of 
the Fnmkenwaldy of the Cotentin, and probably many> 
granites of Cornwall and Brittany. 

Those granites, which arc undoubtedly newer than 
greywacke, are almost entirely syenites, or syenitic; at 
least, it seems probable that these rocks are newer than 
the granites which we find in the clay-slate districts. 
One of the best examples of this class of syenites and gt^. 
nites is seen in those which cover so great an eitent of 
oomitiy iiom Meiwen to fiaiiban, and which aro now 
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known to repose upon grey wacke, and to be covered by it, 
—or, if Uiift.bt draifd, n^iieh ive fkuatcd ift greywacke. 
The giamtes oi the Harts» of the Thuringerwald, of 
WMnoriMad, dfvlhe.CrUfel, the 'ghUu&e iieniLaeh.l^ 
iK.mi8t he amngediherie. . 

peciiluin^' which these gnmitio masses have, is to. be 
often surrounded, in part, or in whole, with peculiar ano. 
malous rocks called Homfels in the Hartz, and varieties of 
gneiss in Scotland. These last rocks are in(^Eniixfid with 
the tnie greywacke, and pass into it. ■ ' - - • 

•To theap crystattiiie locks suaoied great dqxMts of 
potphyry. ' These' povpbyiiieBy .m aoMe comtiui^- l^nk 
» kind of aenea of .altecnatiiig maaiea with the gN^^ 
as in Oumberhuid, and- in the Fichtelgebirge, wiNRia 
the Felspathic Breccias or Tiiffii ar^'partaeiflarly very re- 
markable. In t>ther countries, the porphyries seem to have 
appeared later, or not to have had that facility of alternate 
ing with other rocks ; and hence they rise in the form of 
imMMTiw massive hills, <as in Schemnitz, Kremnitz, and in 
many facts of Transyivami^ of the nortti of Garmany » and 
(tf^thornwUlesif Fzanoe. 

lb manqp CQuntnea, tlie pocjihyries occur in graat flMsm, 
veinfly or even hi bMa^' iadie oldi«ed . paAfUmufi . ^Silesda). 
Batlheiii appeardnaeiii'lhe nndflle of.thebooal fiMwnn»io» i» 
the most imerestifig, because in that caae we have been 
enabled to trace their origin. Near Halle, for instance, 
where such an occurrence takes place, the poqihyries ap- , 
pear in beautiful domes, like the Vuy de Sarcouy, in Au- 
Viargiie» which pa^ through or under tlie coal-formation, 
ufaiia ipolher portion .•evidently extends itseif . aboye the 
aaeaiMMius dtqpoiit. 

.•It. b:a]flO':cnriou8 to observe, jn* the neighboiirhpodof 
these porphyriea, the great disturiMmoea of the aurata» the/d- 
tamtkniiif theiOeal,and the great hodaes^si singular aniwia 
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lods lodu, winch, oolinthBkaiidiiig that they paw into flwdi 
Hmefly have ao IMe of their appeaianoe, that they nodve 
other fumes, Clay stone Tuff, Lydian-atone, Jasper, Sic; 
and bdeed their varieties are so numerous, that there is no 
nomenclature large enough for them. 

These porphyries of the red sandstone and coal forma- 
tion are associated with many trap-rocks, which are dis- 
tinctly pynnenic or basaltic, although the tnip4nocks 
whidi aoeompaay the orystalhiie deposits in the grey- 
wacke af^fiear sometimes to he mueh more dilBouHly 
reoogmsed aa sudi. Yet, near Pragae, I hate seen in 
tnmsition-sUite, heds or masses of well-marked dolerite, 
having the common igneous accidents in their upper and 
under part. The same a])]K>arance I had also the pleasure 
of observing in the valley of Triebisch, near Freyberg, in 
transition clay-slate. 

The trap-rocka fbnn in die Floetz Period, as in the 
Transition, more commonly veins, with, or without, small 
coubesy or a kind of beds, than hills. The acddetUs of 
the neighbouring rocks are various. I shall only mention 
here, that, at Plamta, I observed sandstone^date^ or 
Blatfr4;lay, mueh indurated under the amygdaloid, and be* 
sides the amygdaloid contained an immense quantity of 
pieces of the old red sandstone, so that the whole had pretty 
nearly the appearance of an extent of mica-slate, with gra- 
nitic veins, like those of Garviemore. Besides, I have ob- 
served there, that a part of the amygdaloid was only an 
altered sandstone ; and, for this reason, many of the amyg- 
daloids do not give pyroxene 1^ the analysis. How such a 
change can be produced, I do not know ; but sudi is the 
feet, and every body may see it. I am only astimished 
that it has not been recorded. Indeed, I can assert, that 
the Krzgebirge contains many interesting fact.s, and distinct 




lOi DE BOUir ON THE 0E0QN08Y OF GERMANY. 



Appearanoea, might be addueed in uapgati of Oak 

Hottonian dieory. Were I not apprahenflive hmag 
coiiiMdew i d null, I would mention the appearanee of po^ 

phyry elevating itself, with various true igneou# otieMbtaif, 
Ironi below, and out oi tlie claystonc and gneiss rocks. It 
is also ascertained, I can say, that the beds of porphyry 
described in the gneiss of that country, are true veins, be- 
longing, as would appear, nearly all to the beginning of 
the Floetz Period ; in which there yet appears, as in Zini^ 
wald, a granite, with ores of aine, and other minenb, which 
have been erroneously named the very oldest onesi That 
the metalfiferous veins are indmalely united with the ap- 
pearances of these crystalline igneous rooks, I cannot doubt; 
but, as may naturally be supposed, some of the minerals 
contained in the veins liave got there from above, or have 
been formetl in the aqueous way. The great metalli- 
ferous deposits in veins appeared to me to form a kind of 
net-work. Certainly nearly all that Werner has said 
about them is true; but his explanation, by filling up en- 
tirely from above, is no longer admissible. When we oaii> 
sider such vast bodies of rock inqiMgnaled with era, as 
the auriferous transidon-porphyries of Krsmnits and of 
Transylvania ; and when we reflect 'that all the rich nunes 
of Hungaria and Transylvania are in porphyry masses, ex- 
cepting a single one in greywacke (Verespatak) ; and when 
we entertain a strong suspicion that these are igneous pro- 
ducts, we will not long be puzzled to comprehoid the phe- 
nomena. You will probably oppose to the igneous hypo- 
thesis the Mercuiy-mines in the ooal-fermation; but tbiese 
also seem to have been produced in the same way, as .re- 
sults fkom observations I lately made in the Bavarian RUne 
provinces. The ores ate there contained in small veins in 
porphyry, or in rocks in contact with such products; and 
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these ooaly or areDlueous rocks aie almost always indurated 
or altered in a thousand vaiioiia waft; but I AaU dimsi 
this suligeet at another tiniA 

Ib the pcnod subsequent jlo the Old Red 18iiBdHopt^ ihe 
BasaltB have pratruded Aon hebw, profaaUj at Tarioiis iff* 
regular {periods, even before the ibrmation of chalk ; for the 
cones, hills, and veins of basalts, so well known around the 
Meissner, Eisenach, the Rhonegebirge, and Gottingen, 
seem to indicate such an age. But this is a point that Ke» 
quires very minute investagatiun. 

Germany poHSases a great variety of basaltic depositSi 
most of which are anakgons to those of Iidandy and to 
the moitof thoeein Soollaad. I say most of thosam 8oot« 
land) beesuae I am now indined to dssaf j the few hUls 
amund Edinburgh, Aithur*8 Seat, Saliabnry-enugs, and 
such Uke deposits, with those of Eissenach. These are 
certainly in Germany the oldest, and they comprehend siHne 
conical hills and veins in different parts. 

The other basalts in Germany can be divided into those 
which have been formed under water, like the preceding, 
and those which have flcywn in the open air. The first, like 
the basalts in Ireland and Scotland, posleciar.to the ehalk 
imnation, form coBioal or amsnve hills, a kind of plat- 
Ibrais, or high plains vary little indinad, and veins or dikei» . 
The cones or hifls are principally formed of various por- 
phyritic clinkstones, which take, as in the Mittelgebirge 
and Rhongebirge, the place of the trachyte of other great 
deposits. The group of Mezen, in Auvergne, presents the 
same fact, although it was probably formed above the wa- 
ter. The pkteaux, or nippes^ prsaent the mme variety of 
bamU and tuffs as Iieland and Seodaod, and sbme points 
in Attveignei and also the lanie oalosieous and saolltio lub- 
atanosB. 
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Basaltic veins are very frequent in Grermany, and arc 
fbumd in almost all the fonnations of that country, with 
all the accidents, as in Scotland. The Quadanandstdn of 
the oiMli of Bohenia, and tlie ShaU 
kilkilM)af tlieiineslmfiartof Gannwiy,- piwwM bewid. 
M ttUHtt^ of these appearanoee. 

' The tenmd less mmicnNM daw of igneous Todn which 
appear to have flown in the open air, occur not only in hills 
with craters, and with scoriae, but also in currents. In the 
south of Germany, in Hungary, and Transylvania, this cla^ss 
is exceedingly well exemplified ; for there the trachytes form 
gfeM and high districts^ noleer kssisurrounded by or asso- 
ciated wi^ basalts; for example, near Feldhadi, in S^m. 
In HMguy aiMl TnmsylTaniBy they ars ncrewpamcd'aiao 
tnth titraoof imics» pumioe, and great nuMCS'tf t^e-aggla- 
tinted'tSachytic, or puflBioe«odcs» wlueh4ie#, by some- 
times contatmng shefis of the Perinnilaniatidh, the recent 
age of these deposits. Such is particBlarly the nature of 
these formations in Hungary, where they rest at Chemnitz 
and Cremnitz upon the transition metalliferous porphyries, 
and form, a& it were, feiir.or'fivegraatisiands.UiyMiiBidUUe 
of thatammensB basin. ' 
i|i IlKbdi^ paitiiaf Gerayniy tfaawaoDst M tiadiylB^ 
^ only faHdlis'iM%. with Bsorise and craUfs» or bidicalwiiS 
ofdMilk .-Tbns .there is a veiy faeaolifiil Mer near^tilfe 
Pferde Kopf, iiirdie .fihongefairge; disdnet krtra^etreaiiMi 
are observed in the Vogelsgebiilge ; at Eger, there are 
true volcanic scoriae, and indications of a crater; near 
Hof,^\rpon the borders of Moravia and Silesia, the Rauden- 
berg is a great heapr of red scoriae, like the Puy de Grave- 
nsiiea in AumgiK^ '&e in Vtvarais ; and there ia.« psMiaa 
of aenteraUamattalnamsiitfbasiltMJaMif laa^yvwvAiin 
the Biesengebirgey there is a enter and streams of kva. 
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I Aali aawjiiMiiiidbAiitoglflltMr, byinrtiiniiiM^g the 
Awfiotm wlik)|if|iiiii4i*nejMgt4iiriiB^^ 
'Jdndt. of. igneoua' rnks, thwe^fiMiMd xatdm^ dnd thcMe 

1. The igneous rocks tbniied uinler water, at least thoee 
posterior to the chalk formation, do not rise into hills of so 
great a height as those formed ul>ove the surface ; and, in 
general, the firftt class of rocks must have certfonly, in all 
pmds, JmhI mm <liffiabltj- iu mmning dMUMOM kaf^ 

2. The fitat cl— pgodiwe yeiaB ar^iii wmn mmh^j-md 
in greeter nmnbery than the fleoond. . . 

8. When the fint daw oi' rokcs fonn a kind of coulee 

or stream, these streams seem generally not to unite the 

length and the small breadth of tlie streams (coulees) above 
the water. 

4. The nx;ks of the first class are generally more com- 
pact than those of the second. 

5 The basalts of the first class are ofVen intimately unit- 
ed with boMltic tuffisy and the porphyriea with some kinds of 
fdqpathic breoos; an apfieaianoe which ia afaaoat cntitdy 
unknown in the banlts praduoed above the auilMe of the 
water, because in them the small pieces which ftnn the tnff^ 
had been ejected by the volcanoes under the form of rapilli. 

6. Rocks with the vitreous character abound much more 
in the igneous rocks formed above water, than in those 
formed under it. 

7. The igneous rocks formed under water, contain many 
substances, produced by infiltration, unknown in the other 
class of rocks, and more freqiiently also substances pttx- 
duoed by sublimation. 

8. The basalts formed under water show imbedded, very 
' often, pieces of the ndgfabouring rock, whidi are more or 
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kniMdMNAfldiirillflMd. fiintf ul exHMples of this I ob. 
MMd- ia the biid^ cotte of DamtSmg, hmt Waribufi^ 
wliae' liw lodi it-Ml of pieees of the flbcH Limciloiie 
(MuKhdkalkgtein) ; and in the smali dhdailone-ooiie mv 

Banow, upon the borders of Hungary and Moravia, the 
rock contains great and small masses of clay and sandstone, 
so much indurated and altered, that they are like the rock 
of Portrush in Ireland. 

9, The neighbouring roekv are rarely altered near the 
tevaB! oKtheother handy near the basalts fonned nwkr 
water, these same roeks are very often subjected lo various 
Wuratifliisy afcentioBs, and penetntiaiis of igi^^ 
uattem 

' I am, my dear Sib, &c. 
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IX. — A New Airangement of the Genera qf 
. Jf Qtfec, wUk Ckasratskra^ amd ObaervaHout on 
their IJisirUnUion, History, and Structure, 

By a. K. G&EviLLE, Esq. F.R.S.E. M.W.S. &c., 

AUD' 

« 

G. A. Walker Arnott, Esq. A.M. F.R.S.E. 
(Bead Febntar^ im) 



Memoib I. 

Sefore we proceed to the definition of the Okder, we 
ahaU offer some prolainiiiRry obflervationa on tlw principal 
parts, of whieb W9 avail ourselves in the constnaetion of 
generic charaetcn^ and the fonniition of nelHnd gKNipa. 

It is wdl knowni the gtfti dittinguiahi^g dim^ 
between aootyledoiioiis or mahtymmi» phuiti^ ttad ell 
other vegetable tribes, is, as the neiiie hnpoift^ tibe ebsence 
of any cotyledon in the embryo, or, 'Jaore pn^jeriy, the en- 
tire absence of the embryo itself. In all cotyledonous 
plants, stamens and pistils are invariably present : on the 
contrary, in the acotyledonous orders, they are to all ap- 
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pearance totally absent ; and botsmflts, unwilling that such 
a want of uniformity should exist in the vegetable world, 
iiave sjmred no labour, and taxed their ingenuity, to dis- 
cover, in the more imperfect tribes, something at least ana- 
logous to such organs. According to the opinions, how- 
erer, of later physiologists, and in which we heartily oqiw 
cur, it is extfemely ikMprobiible that aontyledbnous'pTanur 
an.fkmuAed'.with lituiieivi aild pbdlc^ that llaoiigh 
their agency the seeds, or reproducdve sponiles are fonned. 

This idea is corroborated by the common phenomenon 
which takes place in those cotyledonous plants which rarely 
bring their seeils to maturity ; small bulbs (ffemrno'), ana- 
logous to the sporula; of the Cryptogamia, are produced 
in the axillae of the leaves, which, when they fgH off, strike 
root at any part incfiscriininately ; thus differing most es- 
sentially finom true seeds, while the new plant which arises 
from them is equaUy pevfcet . TUn app^ais also to have 
been nearly the opinum that Dillbhius * entertained re- 
specting the propagation of the Musci, and it has been 
confirmed in later times by the celebrated Richabd, and 
others. 

What the organs really are, in the plants under review, 
which the accurate Hedwig so well figured and described 
vndeft file name of sttttDens, W leave toDllletB todeddef 
bat w« cannot help entering our protest 'i^nst Adsfe'lbo-' 
dies eitted Slamimi and'Pi^iiik (th» yauilgf diitea) lii^ 
reganMiki « aasiilar tt|iht 'iKth'tlie aune 'organs in moiNf 
ptttet fitm. Though,** says 8k>ttEKCiS^f I litve 
foroMy b^n a zeaiods ^voeate fdr>H£D#i6*»' theory of 
the Fructification of Mosses, it has nevertheless appeared 

< " ' . ' • 

— ^ - . > I 

« » • 

• DuL- Hist. Muse. p. 2^9. ' »» 
■f Int. to Crypt. Fljints, loiter xvu« p. i^O. of the Ri^lt>-h edition. 
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to me an influrmoiintable objeetUm, lliii ikm wufipat^ 
antheis can agam produce Inida and ftnke loela; wfalidi ia^ 
certainly the case with regard to the dBik8.of Ptijftrkktm 
commumf Bartrama Jimiana, Brywn paluatre^ unAJO' 

turtle cuspidatum, punctatum, and with those of TorUda 
ruralis. In Bryum argenteum we see the buds containing 
the supposed anthers constantly drop off, strike root, and 
produce new plants: this I have observed mysetf times out 
of number. Still move in point is the experiment first madfti 
by David Mbssb, of sowing the stelluke of PdUf^nDhmm • 
comfwimsy containing meidy club-shaped bodiea;. when hrit 
found that phnts came up, which in their tur> produaed 
fhrit Another excellent naturalist, Dr Roth, has made: 
similar observations with regard to Hypnum .tquarro6um 
and Bryum argcnieumr He afterwards adds, It is more 
probable, therefore, that these supposed anthers are mere 
gemmae, produced by the superabundance of the juices, 
and hence surrounded by succulent filaments 

Paltsot us Beauvoib difeed ham. Hbawig; he a^ 
firmed that the theca contained the poOen, and that the 
cdum^ (his theca) endoaed the sporukst* which wm 
fecundated by the pollen by means cf the dficy as they 
escaped through the orifice at the summit J. This opinion 
our justly celebrated countryman Mr Brown found no 
difficulty in refuting, by showing, that what Palisot sup- 
posed to be pollen, was nothing more than a part of the 
sporulse, which had been carried into the interior of tlie 
columeUa by the dissecting instrument ||. 



* Int. to Grypt Pkiiti, pb 96S. ot Eia^ edit. 

t PMdnme rtngattiiw et dxttuM ftunfUM de VMaAom"^ ^ 

X Same work, |k 10. 

II Uan. Tnm. «oL x. p. S14, 
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' In jdiiis suppurtiiig wlist Beems to h«ve been suggested 
by DiLiBmue, and oonftrmed hj Richabo, &o., we do 

not stand singly, having on our side one of the most acute 
muscologists of which the world can boast. The more 
intimately we become acquainted,"" say s Dr Hooker *, 

with the reproductive organs of tlie acot^ledonous or 
€t3Fpto0Hniie|ilaBts, the more apparent is it» in my opiniony 
that there aie no sexes, as in the phaenognmous plants^ no 
HaiMHMi and no pistilf nor any thinj; anakgoos to tliem; 
oonaeqfuently no true seed, whidi ean qnly be pBodaced 
thuongfa tbcar cooperation. The structure of the seeds 
themselves (more properly sporules) tends greatly to con- 
firm such an opinion ; there being, in reality, no distinction 
into cotyledon radicle or plumule; in short, no embryo, 
any more than there is in the little bulbs seen upon the 
stalks of the Oman tribe, and upon Fokfgonum vMparumf 
itbkk yet equally produce perfect plants.^ 

That part of Moawa which eoataina the sponilsBy has been 
by some tenaMdeqpMi2a»or capsule; others have adopted the 
name ^eca^ whidi, on account of the structure differing 
materially from the capsule of cotyledonous plants, and 
also somewhat from the similar organ in other acotyledon- 
ous orders, we prefer to capsule, being, at the same time, 
less liable to ambiguity ; a circumstance very desirable in 
the present period, when the great divisions of the natural 
system m daily becoming better understood, tad a pecu> 
liar nomendature for the abstraser departments mote and 
more necessary. 

The theca is always unilocular, contrary to the ofnnion 
of Palisot dm BBAinrois, who separates Pogwiatum and 
PoLijtrkhumy on account of the simple and multilocular 



* Flora Scotica, Pt. 8. p, 1. note. 
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tJMca; misCakiiig the plicae, or foldi, of the oolwiidlsy 
found more or less in all the Pofyirit^oidae, for (Mtiud dis- 
tepiments. It is also, exeqpt in the genera* JndrM, PhoB- 

cum and Vtntia, furnished with a deciduous lid or opercu- 
lum, and the sporulae are evacuated by the open apex ; at 
its base is sometimes a carnose body, termed an apophysis^ 
having externally the appearance of being a continuation 
of the theca, and liable to be confounded with it; but 
within, is well marked by the total absence of sporuUe, and 
hy its oontaipmg a pulpy mass .similar to that which at an 
early period fills up the cavity of the oolumdla, and sur- 
rounds the sporular hffg» The theca is gsnerally support- 
ed by a fruit-stalk, called a »eta {pedunadujty or pedkd- 
litSf of some authors), which varies in length from almost 
a total absence to above three inches, and in structure re- 
sembles the tlieca- The only exception to this fact is 
found in the genera Jndraa and tS^ha^nurn ; the former 
is, with its small a^xjphysis^ sessile on an elongated recep- 
tacle; and the latter also^ entirely sessile on a highly 
curious receptade^ resembling a thin section of a cylinder 
placed transversely upon a peduncle of nearly the same 
nature as the. receptade itself, and altogether different 
from a true seta, although like to it in form. The base of 
the true or apparent seta, it is worthy of remark, is general- 
ly furnished with leaves of a different kind from those of 
the stem and branches ; they have received the name of 
Pcrich/tfial leaves, and at one time entirely surround the 
receptacle, seta, theca, and calyptra. The presence or al^ 
sence of these leaves, has been considered by some authors^ 
as Palisot ns Bsauvois, as worthy to assist in the 
Btruction of genera: thus, Pt^onatum would differ from 
Pitkjfirichumf Cecalyphnm from Dicranamy he, to whidi 
we cannot assent ; for, on this principle, Andraa mvolu 
might even be separated from the others. It may, how^ 

YOK. IV. H 
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Mr, bit cmpbjed with dfect, in the fininiiig of tipeedk 

Within the theea, aikd attached to its ades and base by 
a oeUukur pulp intermingled with very iiender fikmenta, it 
placed a membrane, which forms a complete lining : pro- 
ceeding from the stoma, or mouth, downwards, it is con- 
tinued to the base, when it is reflected upwards, forming a 
central column, till on a level with the mouth of the theca. 
This part has been generally denominated a ColuroeUa, 
and is very different from the pJaoenta* in cotyledoooiis 
phmtSy to w)iich it has been mnetinies compared f. A bog 
is thus fanned between the columdk and that part of the 
same organ whidi fines the theca, in which the sporulae aie 
situated. The whole is closed by a very subtile membran- 
ous expansion, stretching between the summit of the lining 
and the columella, which (although in Gymnostomum it is 
often of a stronger texture), by the maturing of the theca, 
and separation of the operculum, lacerates, and, in most 
instances, becomes evanescent |. On tlie c^pen apex of the 
cohimella is fixed another membnu(ie» mote or kss of a 



BwNrai in Linn* TVniB. voL z. 31A» 

t ThOM who, in eontequence of a fiutded analogy, wish to apply to tlM 
Moma lonna imd among the ButajonatB, or phsnogamous plants, 
inight,intlMlangBagaofcKrpoiagfcta, Jwip^ 
iha«lMcatgrBpieaip,8MMKp^aadBiidoca^ Tba MMacaip dmail al- 
wagraManm aMqa where it ftnu Um iMiriar of an apaflijifa, and k 
tfien more permanent It is the endocarp whldi Is tttined upwards into tlie 
colmnella ; and this affbrds an additional azgunwot »i p^w^ tta tu imtrfhi 
Imng r^rded in the light of a placenta or fiojiiiwjMiW- 

X In Dr HoouK*8 ezccUmt figure of Cg m mmttm u m XamAocarfmm in 

the Musci Exotid, the membrane which closes the spomlar bag is admir. 

ably delineated. Tab. 153. fig. 9. It ought to be observed, that Palisot 

baa described this membnuice in the Mosses without a peristome, butdemeii 
Ik to the others. 
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conical form, and of a somewhat different texture and 
colour, which, by age, often shrinks to the appearance of a 
mere lid to its orifice. Sometimes it is' more rigid (as in 
Splachmitinf 7V^A)na,'and G^iniadifA^^ 
is theft iftibe toiftiequ^y cdM to egbertM'colinnfilku It 
aho^ in iOWe itMmKkk iridhetw ckM^Iy to'tb^ tuumit ttf »tli» 
interior df 'tlM opeieulum' (u in G^mM M l ommt: Bimiii 
and HiffmUm d^ndr(ndi^\ which it raifles or depresses, ac- 
cording to the degree of dryness or humidity to which it is 
exposed. It is this part which we conceive to l^e the stigma 
of Pali SOT de Beauvois, but which we propose to desig- 
nate by the more appropriiate name df Opercular Ment^ 
brane: ' ' -'-^ 

We Kave iio< been able tfsiee thift corneal membrane 
in the Fo^fkHka; unless 'ivilat Ife Bbowit * mentions tat 
the pulpy contiftuataon of the <edlumdla 'within lite oper- 
^idum oodflidered as simIi.: hlit, as he afttf wa f d st re- 
marks, the uniform texture, and exact form of the tympa- 
num or epiphragnia, closing the moutli of the theca, remain 
to l)e accounted for. To us this epiphragma appears to be 
very different from, but to supply the place of, the opercular 
membrane^ it adheres, when young, to the summit of the 
oolumdh» and entirely closes the stoma; then passing to the 
base of endi tooth, is ivieeted so OS to fine it to the very iqpex,' 
thus fbrminga rral medibranaoeous inner perisMie ; andy-^ 
a structure easily seen, Ifthe- epiphragma, of probalily any 
species of the genus, be carefully removed, and plaotd uni 
der the microscope, — the margin will be found to be beauti- 
fully split into segments, or ciliae, equal in number to the 
teeth. This we cannot but consider, as we have ahneady 

• Uun. Tnuifc voJ. i. p. 318b f 1**^ voL xiu p. M7. 
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said, to be a true inner peristome, and the epiphragma or 
tympanum only an expansion of the membrane, which (as 
in Hypnum) connects the bases of the inner teeth. Very 
different, indeed, is the structure which Mr James Sowekby 
first noticed, in P. mbrotnmdum, and of which a dissection 
k gjrea in £iig}ish Botanyy Tab. lG24k, m aho under the 
qieow a^mm and undmUOmn. . Thb itraeltiiie» whkh 
haa been also obeemed by Mr Bboitn m P. urmgimmt 
and a Nepal speoifli Ina own, P, mierosUmiimi is de- 
scribed by Sir James Edward Smith as an inner peri- 
sttmie; whereas it is nothing more than the transverse 
n^embrane which arises from the inner wall, or the hning 
of the theca, and is connected with the summit of the colu- 
mella. The true inner membranaceous peristome is re- 
mrkaUy evident in npe capsules of P, dtpmum. 

Tlievembnine to whicb bave already alluded, as 
clamg tbe nioutb of tbe iporiikr bi^ tbere ia eveiy r^^ 
to auppose, is tCm^gBr and move durable in all aucb as 
basve a naked peristome. Wbatever service it may per- 
form in them, the membranaceous expansion of the inner 
peristome may assist to perform in Polytrichum^ for the 
teeth of that genus afford but little protection to the mouth 
after the operculum has fallen: and although the mem» 
hrane whicb doses the ^rular bag also exists, something 
more may be neoessacy to effect a oomptLete diqiersion of 
the qfnri^ which are <4)liged to escape by the orifioes 1^ 
beiKwem.the teeth, by the elevatioD of the ^mpanum. 

It was not until i^ter a veiy careful examination that we 
could determine whether the columella of Caiympere^ was 
furnished with the conical or opercular membrane. The 
horizontal epiphragma stretching across the stoma, which, 
in a young state, much resembles that of Polytrichum, in- 
duced us to think it could not be present ; while, on the 
other hand, the epiphragma ultimatdy flitting into teeth. 
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and the depression of the columella without showing any 
marks of having been attached to the cpiphragma, inclined 
us to the contrary opinion, which, upon farther investiga- 
tioDy |no¥ed to be oocrect. This membrane (stifftna of 
PaUsot OS Bbadvois) is also very difficult to be seen, 
though aliMigfs pw e tt in F t mmia , Whtatoc dufc anthor^i 

Se(Fimaiiay* 

It 18 iTOffthy of NBark, that m one species of Calym^ 
jMrv9, which Mr Bbown examined, he mentions the mem- 
brane as " entirely wanting, or firmly adhering to the inner 
surface of the operculum, along with which a considerable 
portion <rf the columella also separates * which consider- 
ably £ftvouZ9 our idea .of columella being furnished, with 
an apercuhur membrane, which in due erne mig^it have pe- 
aamtflil the eentzeof the qpiphiagma, and pgo d acad the 

MrBnonnit mnmi to knagine that tha spongy epirhn^i 
am of Calymperu b an al o gons to the horinontal membrane 

which arises from the lining of the theca in many Gymno^ 
stoma, Weissia Templetoni, &c. ; thus making it merely 
close up the mouth of the sporular bag. We regret, how- 
ever, that our specimens of Cafymperes lonchophyUum and 
C FaiiioU are not in a ptoper state Ibr examination ; but 
we can bear witnsm to the accuracy of that pait of Dr 
1Iooijbb''s 4gvfe ct C. CMheri }, in which.the inemhrawe. 
k lepresmtted as aiuong linom the outer wall of tho theea, 
wlufih ia fsally the case, and must therefoie be oonndeied 
as a true and curiously modified peristomium, bearii^ no 
very distant similitude to Leptostomum, in one species of 



• Linn. Trans, vol. xii. p. 5T3, note. t 
t Mum. ExoU Tab. 146. 
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whicJi {L. erevium of Brown), Dr Uookeu figures and 
describes the membranaceous peristomium as bearing traces 
of imperfect teetli *. 

The gradual splitting, in Culymperes^ of the membrane 
into the teeth, which are never erect, i& admirably calculated « 
to render the dis})er8ion of the sporules more perfect. 

We suspect that the lining to the theca, the columella, 
and perhaps also its terminating membrane, >rill never be 
found wanting in any moss, if it be examined at the period 
most favourable to their development, which must neces- 
sarily take ]>Jai^e at different ages in different species, but 
especially in different genera. There are, however, some 
instances in which the reverse has been maintainetl. An- 
draa has bew denied a lining to the theca -j*. Phasciim 
serratum, and some others, are generally declared to have no 
columella, while there is an evident one in Ph. rectum and 
Ph. curv'icoUum. In regard to Aiuh-aa, we believe that tlie 
lining is present before the thec^ bursts into its four valves ; 
an operation extremely liable to render a delicate membrane 
evanescent. With regard to the Plm^ca, the minuteness 
of the theca in a young state is such, as to render the dis- 
section very difficult : we therefoi-e confess, that we have 
not by actual obsen ation been able to establish our opinions 
in this instance; but have little doubt, however, that a 
columella is truly pivsent ; and we conceive that, at an early 
})eriod, the mcmbnuie, which connects it to the lining of the 
theca, gives way, thus allowing it to shrink to the base of 
the theca, and from its minuteness to become inconspicuous. 
The whole genus Sphagmim has more than once deceived 
us by the apparent total absence of this part, lArtd it was 
not until we had rejx'atedly examined the theca, before it 



• Muse. Exot. Tab. 169. f Hookkr in Linn. Trans, vol. x. 



Digitized by Google 



THE OEME&A OF MOSSES. 119 



had emerged from the perichaeiial leaves, dxat we cl^riy 
aiicertained it to possess one occupying a large proportion 
of the theca, and bearing on its summit the opercular mem 
brane. The appearaaoe it generally assumes m maturity is 
that flf*a-joonfts oiembrane lying across the bottom of the 
Checa, suggaalhig the ida% t|i»t a limog fo the base had ae- 
panted finom its attachwwH, and had hafn'ypnfirhal cfevat- 
edwitfaoutlnntftirti. 

We have dwelt perhaps ladier longer on the ooiumfiBa 
than we oursdves origiiiaUy inteaded. Ourexoasenniatbey 
that we really consider it to be an important organ, the 
economy of which is at present involved in obscurity ; and 
we cannot regard it in the same point of view as Mr Beown 
and Dr Hooker seem to do, however unwilling we may be 
•lodiier-fiNNn .two of the meat l^avned authonties of the 
pfEBMitday. 

j^r Homn* oonoeiveB the eolumeUa to be ^ notfaiiig 
Mrajtbaii the lemaipa of the oeUiilar and pulpy wlMUuice 
ift wMch the seeds have not been perfected, and whieh, as 

we may consequently expect, shrinks up into an angular 
axis or columella.'" In this passage, as in the following, 
we conceive the columella to be spoken of generally. 

" In some case%^ Btiys Mr BaowN-f*, the seeds may be 
fgnned in a much greater portion of the columella than in 
odiers ; and it is even noi improbable that, montain caaei^ 
ita wifole substance nu^ be converted ifUo seeds; or, to 
ipaak 9ieie.aocurfi|ely» diat it may produce seeds ev«n to 
th? centre, and that the cells in which they were probaUy 
formed may be reabsofbed.* 

The ^ate Professor Hic^ahd was also of the same opi- 



• Flora Londmensis, New Series, under Dijihjfciwm foUimwmt 
I Linn. Truns. vol. x. p. 312. 
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nion : " Toute pyxidule {theca nobis) est d'abotd ooiB- 
pidcemeiit aolide et cbarnue; mais kttqa^eUe a pris vm 
Mtiihi ftdcroiMKiBeiity m substanca iiNtrM gm^ tkim 
ncn^ M distingue fMU ^ pen dn teitj^ fMW oiAti ii; Btet 
cPkine trte ine po ua aftrct AMcs 'tDit?«at me poiliaB mt^ 
tnde de oette mibstanoe peniste mttr'k -fiAin^ dWiM* 
leDgifildhial, qu^on appelle cohimdle*.'^ 

We do not by any means intend to assert that the spo- 
rulfiB arc not in some cases formed in much greater abund- 
ance than in others : this we know to be true. The cellular 
matter, in which the spotilUe are produced, if any n nin, 
irill also dirinky end peiitepB adhere to the ooliiiBeUa* pM^ 
ticuUorly if tlie spoitdes flf^ nst feiMed iti*tlME ^MHioD 
l]ie granular nuM nearest the lininf^ of tlie theca.* In 
many cases, the caltimellB has assuredly little aj^pemnee 
of a regularly formed body, and m some it is seai^^ly po^ 
sible to discover it at all ; yet when we see the same part 
constantly exhibiting a Iwautiful and S3rmmetrical structure 
in other species, it is surely fair to draw the general infer- 
ence, that it is not formed \yf the contraction of the mere 
debris of the t»dhilose or pulpy nidus of the spoiiilest lA^ 
ness the oolumefia of €lymnost&nnMii JConA/xioi'pwKiy *ef 
Q^p^rytimet and G. mvtthOtm; th^ eaimMHa of Cto- 
iomOf of LifdSot i:ftS\i^ Poh/trkhai ci Ta^binA, S^fS'- 
tyUum, axiA tlR SplaekfuL ' ' • 

The columella is also, in very tnany instances, evidently 
tubular, which could not be the result of contraction, but 
rather a proof of the contrary, at least in the sense of the 
above named learned Bryologists. We nu^' here, how€?veri 
I'epeat what we have stated^ when mentioning the kpophy- 
nsy to be our opinion, that, at an early period, the eavi^ of 



* BvfttuaD*! Diet Etement. de Botaniqu^ edited by Rioiam, p, 67. * 
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the apophysis, columella, and opercular membrane, as well 
as the interval between the lining and the thcca, is always 
fiUed up with a pulpy matter. This is. beautiluUy iUustri^ 
ed in Buaebaumioi and is what Mr Bbowx and: Mr Tvm* 
NV£ have olaanred n Jhi^jjfiriehfim; TIh% faDtwmi^ 
wlttdb is qpita dMiifMii horn the sponikr ^noiiikr wli* 
BlHiDe» rapidly dn» up in' iODie moaet ; producbg, among 
oilier appeaiances, the curioua effect which the apophysie 
has, in the mature capsules of Splachnum rubrum and S* 
luteum. In most instances, liowever, it is more durable in 
the apophysis, and is also 8*)metimes permanent in the co- 
lumella, as in Paiytrivhum^ and has then been improperly 
compared to Uie plMention of seeda ia phamngamnim eg.xo» 

•AkfaiMigli W6 hftve Botieed tiie dkliMtkin faeCwven the 
eehimrfk and die. opercular meabmat^ to wludi k la 
quently so unitied la to appear a angle liody«*-end oon^ 
nder the foraier ia the of a modified eonlinaatioa of 

the lining of the theca, we shall, to avoid confusion, still 
continue to call it a columella, and to use the terms of ab- 
sent, elongated, or eocscrted, according as it appears in the 
mature theca to have subsided, or, taken in conjunction 
with its opercular roen^bcaney to have ranaiiied of undi* 
miniihcd kogth. 

< The itema or nMuth cf die iheea is eidier naked, as in 
■ Qjfmno^ommm and H§itrigut; or» genemlfy, furniihed 
wilhaiiBrieBofdliK^ caHadteedi (detM); nWiin^he 

dther in a single series, as in Splachnum^ Grimmia, and 

Dicranum ; or in a compound or double series, as in 
Hookeria, Hy^pnurriy and Bryum. In all mosses which 
possess a peristomiuro, it arises from the surface .of the 
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stoma^ or springs from it, witlim ihe margin, and a little 

below the summit of the liieca. In the latter case, the teetii 

are generally more or less connected by a membrane, which 

not unfrequently arises to a level with the stcHna, or even 

•bore it< Sometimea all vestiges of the teeth then diaqp. 

peer, thtw |n nulling' the aspect of a truly membranaceoiw ^ 

pariatoBiift aa ia eeen in IX p ^y a naw, Siiaftaiiiw^ 

itikHHMHt-s and Id audi aa hsve s devfak'pariafeoiiia of sa* 

gular lealhy the i—ar one fa fcnned by tim Miadaiaiic, qpKt 

into ft fixed nwnlier of attaiimlied e ej^uieina * 

• Semeiimes, though very rarely, the stoma is furnished 
with a dense horizontal epiphragnia, not accompanied with 
teeth (as is the case with the epiphragma of Polf/trichum), 
an instance of which occurs in LyeUia ; or, what is stiU 
more onions is supplied with a pencil of fine cajnllary * 
Km, as fa eneiDptified in Dawionia, It<fa rrmarlfaMti thai 
liMn eife apparenlfy ariae tf^ 
eolnneya, «a lien aa from the ifalfa of llie 

a— Tj ^li MPt apppar an MngitW, whan mm airt^f^pr that tiltf 

summit 'of 'ih^ euKmdla nay nearly fill up the stDma,>— and 
that, in the case of a membranaceous peristome, it is not un- 
common for the peristome, or a part of it, to lose its attach- « 
inent to the theca, and adhere to the periphery of the summit 
of the columella. This has occuned to ourselves, particular* 
ly in Leptottamum enekm ; and we have little doubt, that 
what-DP Hop«»»%ures asandoHgatedoplqmeikiasBve- 
wtXtfloBWiwOir^otnda fail wmilar atwiee*, thosMii. 
4ma§Mr afllmity apparently mofe atriking to A^UMM- 
mia of Mwttgrichen : the opemdar memHrane it will be 
found is not on 4he summit of, but ia the interior of, the 
upright one. . , , 

There are several other modifications of the pehstome. 



• Muiici Exot, Ttb. t4. U7. and 1^8. 
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which it is scarcely necessarj' to mention here, such as oc- 
cur in Fontinalis, Cinclidmrn, Conottomum^ &c. : they will 
all be particulaily deecribed when we eone to dneatflf tbete 
genera *. 

There b odIj one other part of whkh we ooocehre it 
pnper to DMilUfr Mme flietttioa» viM^^theQiijptmi'Uwem- 
iwMafleoiis veU, which 'Ill^fllkM upcm, add mora or kw 
oorera the theca. It U MHt ufipie^ poifiMr of wliat in a 

young slate is the covering of the theca, and which in 
a short time tears U'ansversely towards its base. From 
this botiy, which is either fugacious or persi^nt, ex- 
cellent generic characters may be drawn. It is athar di- 
midiate, mitriform, or' campanidate) MiA ulaiiiiliimii, aa 
m TarioQs Ofihoiriea^ is cleft iniy nmneioiii^- laogy oar. 
t&if hioniae, w lUiqpMdMipMl'' MSgOMBtar <lta«' anAaie ia 
flnoolh, or-pilota, '6i enfHat hinato ; ]dane, itoiaied^ -or aid^ 
cated. in'ainnelilttanDeB it is'teniBhed atittlrt^ 
oiliie, or a bind of lobes, as in some Enadypta and Ortho- 
trica ; but though we can scarcely call them adventitious, 
they appear to he of a more tender texture than the calyp- 
tra itself: they are probably portions of the pellicle of the 
va^nla, or that body of whrch at an early- ptanod the ca- 
ly|]^ formed a piot,- aild fifdBiF whittht'it waa tmm by the 
BUftuiing^ th6 thaca. 

Oii the dife tod of frnoiiteition^ ttte «aall lliiiicwliatad 
and iwdculat^ bddtoBy '4Mlbed by<qiMihmitfa 
and likewise geneni21y eni%teiped • fa ' pc r fci a tti at leMs^ we 
sliall alsf) make no comments in this place, nor even after- 
wards, unless extreniely remarkable, since they are equally 
difficult to detect, and unsotis&ctory when employed aa 
characters. 



' ' ''Hii terms til^lniteraiid outer periatomei we alnuMt lumacMnij 
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MUSCI. 

Bbf. /Viirtf/gciriiow double; iatecal or tennioal» and 
gwiornlly suimiidid hf^Jeuw ^ffieriiig in fim ham 
iImm of tfae fUBk.of file pltftt. 

L Thkca iittik)imlir,<me or four val¥«id» fimndwd witk 

an opercuhm and colj^plra. The operculum is either ad- 
nate, as in Phascuniy Voilia, and Andrcea ; or deciduous 
from the mature theca, and then displaying the mouth, or 
gtoma, of the latter, which is either naked, or variously 
furnished with a maiabiane^ or fringe (ciHa, dentcA), The 
calyptray when ymuig^ envdopes the theca, but, as it ad* 
vweii Id aHtaii^, tun tmmtndj through the mkldfe} 
the lower partion is then aalled wj gfi ^i ifa» and is penan* 
nent; whUa the upper part» or true emf gf ph^ aoeoaipaniae 
the theet^ even when it is nased hy a seta or fruit-stalk, 
and is more or less fugacious, very rarely persistent Spo- 
rules generally very numerous, without spiral filaments, 
and, with a few apparent exceptions, surrounding a central 
columella. Columella variously modified, genecaliy cylin- 
drical^ sometimes with lai)^ longitudinal plicsB or fiolds^ 
aiid» in sone instsaees, so expaadbd at its smmnit as new- 
ly to dose the stama of die thaca. ^ 

II. Snail pcdiceHated> retieukted Bombs; they m 

either envdoped m leaves of a peculiar form, or are entire- 
ly naked : in the one case, the whole stem, or caulis, is 
closely beset with leaves ; in the other, the leaves become 
gradually smaller, so as ultimately to disappear ooosider- 
alily bebw the capUida, or little heads, which these masses 
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of friictificatkMi form. Bolfa kinds are sometiBM preseM 
ID the flame plant; both m endoirad with a vqpvodiictive 
pafwer» and are most abundant when the first land of friie- 
lificfitioa (the.lftm)t8laBiltobeiiieiwidi. 

Vbo. ^ Phmts of smaO aiae, of a moEe or less compact 
cellular structure, readily reviving upon the application of 
moisture, after being dry ; bearing leaves, which are very 
rarely divided, often nerved, entire, or toothed, or serrated 
at the margin.^ The leaves, though sometimes so minute 
AS to be invisible to the naked eye» are never totally abient* 



Gen. I. Anobjba, Ekrhati. 

Fbuctificatio. Mecepiaeubmhaud pedicellatum, plus 
minusve elongatum, lineam vel sesquilineam longitudine 
superans, foliis perichsetialibus paulo longius, album, suc- 
culentum, vasculosum, cylindraceum, ad basin in bulbilli 
formam intumewensy ad apicem thecae apophysin sustineos. 
Cidlgpira tenuiSf peUucen% albida» kze ieticiilata> thecam 
jiiveiiileiii ofatc^gena^ basi leoeptaculum summum aivte ad- 
atta; demuia uik tbaoa evadat^- subhoriiootaliter et imgii- 
laiiter disrumpeiw, vaida lugat. Seta nuUa, tfaecfi» vel 
potitis apophi/si ejus obk»g& vel tmbinatii, fuscfi, subitao- 
tid pulposa impleta, receptaculum inmknte. Tl^eea hfitense 
fusca, cylindracea, demum subquadrangularis, in quutuor 
valvas sequales longitudinaJiter dehiscens ; quae exsiccatione, 
apicibus semper operculo connexis, operculoque per valva- 
rum involveacsntiam detracto, in semicirculum eleganter 
aieiiatae. Opffvuktm (conjunctommiy Ehs.) minutum, co. 
meum, obtusum, vel thecse concalar aut albefloena. /Vy>. 
s$(mimm nuUiim ob opev^ubim thecK valvanim extremita- 
tibus oohanens. Cohnau^ thecae fere bn^dine, cylin- 
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dirRCM, fUlKtle ftiscR-, subrigida. Sporula minutissimse, 
numerosee, fuscet, sphshcse, obsolete reticulatip. 

Chae. Diff. Th€ca quiOdnvahU; vaha aptoUtui oper- 

cfle, bat'il efittigMed m-m to resemble a neta, overtopping . 
the petiehcdd'kirves, until it temetimea reaches the length 
of a line and a half r it is white, succulent, vasculose, and 
cylindrical ; the base swelling out into a small bulb, while 
the summit sustains the subturbinate apophysis of the theca. 
The ccdn/ptra is thin, pellucid, whitish, and loosely reticu- 
lated, adhering, when young, to the top of the receptacle, 
and then entirely inclomng the theca; it separates early, 
and is toni transversely in a tary hregular manner, the 
upper potlion, or true catyptra^ being exceedingly fuga- 
cious. There is no Mte, the tfieca, or, more strictly speak- 
ing, its apophi/si% which is ftilltff a pulpy substance, being 
seated on the receptacle. The theca is of a deep brown 
colour, cylindrical in its young state, ultimately sub- 
quadrangular, and splitting longitudinally into four equal 
valves, whose summits are always bound together by the 
persistent- operculum. In dry weather, the operculum is 
drawn down -by a tendency in the valves to beomne imno. 
lute, which causes them to be bent outwards, uniS.they 
almost ibm a senudrde^ and the theca becomes turban- 
shaped. The (^prnidam is small, conical, and obtiise, either 
similai' in colour to the theca, as in J. atpwta and nivaUs, 
or whitish, as in the other two species. There is no peri- 
stome. The columella is cylindrical, nearly equal in length 
to the theca, pale-brown, and of a somewhat rigid texture. 
The ajporuks are minute, numerou&, brown, spherical, and 
obscurely reticulated. 
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DiFF. CxAft. Tk$ iheca ii Jbut*wiMd; vainer €olMw 

Vegetation. The stems (caules) are branched, seldom 
more than half an inch long in two species, while in A. ni- 
XfoUs they reach sometimes five or six inches. The leaves 
are ovate, and, from h&og more or less suddcnfy aconiS- 
nated, pass into lanceclata; a dark-lnowii, or even almoBlf 
Uadc, colour b oomnKm to them all, yet liiey are abmeu^ 
times iAdmed to yeUow. Two of die qiedea have secund 
leaves, while a third possesses that diaraeter only aft the 
summits of the branches : the other, A. cdpina^ has all the 
leaves erect, or erecto-patent. The order, however, of tlie 
distribution of the nerves of the leaves seems to be inverted. 
A. alpina and nipestris are entirely destitute of a nerve ; 
A. Rothii has a nerve in all, except the perichstial leaves; 
while A. nivalis, io both the perichttlial and cauhne kaves, 
IS furnished with a very stvaiig one: . 

Obsbrvatioms. The truly sessile theca seems to |dly 
these plants most strongly to Spfutgnum^ but that u the 
only point in which they can be said to bear any resemlilance 

to each other. The four-^alvecl tlieca is a character by which 
the species of this curious genus may be separated from all 
other known mosses ; and notwithstanding the central colu- 
mella, the robust habit, the sponil« destitute of elateres or 
spiral filaments^ and leaves (in two qiecies) fiimished with 
,aerves» one can scarcely wander at some of the older Bo^ 
tamsla rq{aid]ng them as JmgmiiaiimtB. In a natural 
arrangement, therefore, th^ fiirm an adimmUe hnk be- 
tween the HBrATifijB and die Mnsci. 

What we term Theca is very different from what was 
here so called by Hedwig. According to him, our theca 
were teeth, and our apophysis his theca : thus directly at 
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wilniee BkbIhaet, who iiad pirQviou^ly, md noBt 
aociiratelyy deacribfed tbem. Both HsmriG and Ehrhass^ 
hacfre, however, we conceive, fidlen into an error, by de- 
senbing the elongated reoeptacle as a pediceHus or Mta. 

That we are correct in our deiioniination ol' these parts, 
(and we are not the first), is, we ihink, clearly proved ; by 
the sporules being never found in the ap)physis, but al- 
ways in tlie cavity formed by tlie four valves; and by the 
texture of these parts and that of the receptacle. For ^boae 
who believe in the Hatnma and putiUa of m(w wca » we may^ 
add, thia the latter are arrfu^ged along our v^ceptad^^ - 

Habit4T» Afl the ^m qpedies are natives of Gfeal Bn-; 
tain, but are by no means confined to it. Three are com- 
mon on all the mountainous rocks of Europe ; but J. iit- 
valh has been detected only on the summit of Ben Nevis 
in Scotland, and on some of tlie more elevated of the Swiss 
Alps. Hitherto none of the species have been found out 
of £unipe,| to whose rocks Nature seems to have restricted 

HisTosT. Two of the speoes were described Iqr Liu-r 
nnder the names of Jungermaimia alpkw and J, 

riipestrls. From tlie latter, Dr Mohr was the first to se- 
parate A. Kot/iii, on account of the presence of a nerve in 
the leaf, a species which is retained (without a figure) by 
^Hw.F.GRicuEN, but excluded by BaiDEL in his ^'Afethpdys 
nova Musoorum,"" and again reduced under A. rupestritf 
with the (amended!) character^'* caule simplidusculo^ foliis 
l^tiis imbrieatis lanceolato^subuhttis &lcatb secundis^.fwr- 
voM, peric^uedalibus sequalibiis mucron^^^ whidi wpuI4 
jahnost incline one to believe that he had seen neither the ione 
nor the other. Both species must, however, be kept up. 
Lastly, Dr Hookku has discovered to us, both in Scodand 
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and Swilzerlaud, A. nivalis^ tlie largest, and, J. alpina ex- 
cepted, the most beautiful of the whole. To the full ac- 
count published by that excellent naturalist, in the 10th 
Tolnme of the Linnean Transactions, of the four apedea, 
we have been greatly mdebted> particularly, it will be per. 
caved, in drawing up the characters of the genus. We 
have theiefive fiiUowed him in his ezanunations, but have 
described nothing that we ourselves have not verified. 

The error which Linnaus oonunitted (he used to boast 
that he never employed a microscope), and which he bor- 
rowed from DiLLENius, arose from overlooking the colu- 
meUa ; but this would have been corrected in the " Me- 
thodus MuflONrum"' of the younger Link.eus, liad he not 
indignantly cancelled the sheet as written by Ehrhaut, 
and retained the original descriptions of his father. The 
genus AnArM was, however, estshhshed by Ehbhabt 
(£hr. Beytrage, i. p. 15. and 180.): it was retained by Hxn- 
wio in the postfaunous work <^ Species Muscorum/* as also 
by ScHWAGMCHBN lu his Supplement, but both place 
it next to Tetraphuy among the mo55ses furnished with a 
peristome ; deceived probably by the supposition, that in 
maturity, the operculum would fall off. This, however, 
we have stated, never really to separate of its own accord ; 
and, indeed, Schwmbiohbv adds, Peristomii dentes in 
speciminibus nostris non satis matuiaris emollitis forte con- 
l^tttinatL** He eiso elsewhere remarks, ^^Mdior forte locus 
•d musoonim ftiem Andrew deaignaretor," where it hai 
been rince placed by Bbidki.. But instead of the coiiclu> 
■on, we think the oommcncement of a system of Mosses is 
the most appropriate situation for Aiulraut, as it forms a 
link of union between the HEi Ai ic f; and the Musci; the 
former of which orders being the least perfect, must conse- 
quently precede the latter in a proper natural arrangement ; 
and in such an ammgement of Musci, both AndroBa and 
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Sp/iagmtm^ each sui generis, must, as it were, stand 
termediate. 

Plate VII. 

Fig. 1. Theca of Jndraa alpinay before it has separated 
into four valves. The ragged vaginula is seen 
at the base of the small apophysis; and to- 
wards the bottom of the elongated receptacle 
are situate the abortive pistilla. 

2. Theca of the same, in a dry state. After the spo- 
rules have escaped, the columella is seen, and 
is shorter than the theca. 

8. Calyptra of the same. 

4. Sporules. 

All the figures are more or less magnified. 



Gen. II. Sphagnum, DHL . 

FaucT. Receptacuktm lenticiilarej sen in dypeolum pla» 
niusculum horizontaliter dilitatum, albo-fuscescens pseudo> 
pedicellatum, pedicello pallidiore, semiunciam ad sex- 
cunciam longo, crasso, siccitate paulum tortili. Cctiffpira 
pallens " veli albi instar,'' tenerrima, tunc thecam arete 
cirt*umcingens, et tliecae basin adnata, nunc transversim et 
irregulariter dehiscens ; cujus pars inferior, vel vaginula 
receptaculo adhairet, parsque superior, vel calyptra, proprie 
dicta, volde fugax est. Nec seta nec apophysis ulla. Tfieca 
Integra, ovata, globosa, urceolata, aut turbinata, in eadem 
specie varians ; ore amplo ; brunneo-fusca, laevis, recepta- 
culum immediate insidens. Operadtim planiusculum, sea 
convexum, matutine deciduvun, thecae concolor. PtristO' 
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miwn nudum. Columella prima a tate, magna, ampls, Btd 
una cum membrana operculari, postea ita deprimitur, ut 
membranam thecre maturae fundum obtegentcm simulet, et 
imUa dicatur. Sporvias vel pauco>aiigu]Atffi, superficUbus 

CuAB. DiFP. Theca kiiegta in reeeptaculum MunUs* 

Fbuct. The receptade is in the form of a lens^ of, in 

other words, is dilated horizontally into a much flattened 
oblate spheroid ; of a brownisli-wliite colour, and apparent- 
ly pedunculated, the peduncle being somewhat paler, vary- 
ing in length from half an inch to an inch and a half, or 
more, and of considerable thickness,*— rather hable to be 
tMltd when dry, and probably a continuation of the cauiis 
oritm* The cmj^tra bof a pale coJour, ^' like a white veil/ 
•imudfkaUy iMdsr, at an aariy period catixdj imiki&iiig tkb 
•dieea» afadboand to ill Imk at its conjunctioiliiidi'^^ 
laefe, hat soon tearing transvondy and imgtdariy tinough 
the middle. Its lower part, or vagtnula^ still dontkraei to id- 
here to its place of attachment ; but the up[)er portion, or 
true calyptra, is very fugacious. Neither seta nor apophysis 
canbd'aud to be present, the receptacle forming the im- 
mediate fiqiport to' the theca. The theca ia entire, otae% 
^boee, tnceohte or fuiMnate; and all thflteimodiisMtilMft 
feec^mAf ooeur ill the aiune spedes: it b gcn ewily 
.dened at'the mouth, a nlsty-bvoim^ with iti Mttel'di^ 
etKik^ofcidierfllTieeor 'iiild. l^hef^ierAdkiMi^satte^ilt 
pbme, opindiniti<r to eonvex, and similar' in ^owtO idle 
theca, from which it ia at an early period detached. The 
pcristomium is naked. The coI/oueUa in the young theca 
is of no small dimensions, but, by the drying up of the pklp 
whieh it ^oontiunB, sbiks aloi^ with ita opercular m^mb^^^ 
eo lo^, as to 'preMllt Ai^ afpemtaoB at- li mere hokiaotiCil 
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tympauuiii, stretching across the interior of tlie tlieca, a little 
wmy above its base. Tb« cgUimdJa, therefore, taken with 
» view to the mature theea, may jmtLy be descfttied as ab^ 
sent The aportdm are m some caaes almost pyramida]* 
with their ddei convex andimperfonUed; uiothen» aub- 
ipfaerical and zeticukted. 

DiFF. Char. Tfte theca is enHre^ and sessUe cnihere- 
eeptacle. 

Vk6. The stems are for the most part branched, and, 
from the influence of locality ^ or other causes, vary in length 
inok one inch to j^ve four feet. The leaves of none of 
ihe spedfiB aie fmniahed with nerves; in their form they 
an fiaUe to the greatest sanation, paadng dirougli ovato- 
obtuae^ ofrafo^acmmnal^ lancaohtei into laneeolatcMubii- 
lete.- Tlicy ave eillKF adprco8cd*or vBcurved, or perhaps 
even seennd, thus causing the extremities of the leaves to 
be sometimes obtuse and tumid, and sometimes attenuat- 
ed. A remarkable pale-yellowish or greenish-white ceJour, 
varied in some instances with a tinge of pink» is common 
.fn the wfaoJa genus. Their texture is aim peculiw, being 
.tP.teoder aa tn render the apteee liable to cromiy a eireum- 
jtenoe wbith u.MbA by the vepentad dtanges of dimat^ 
aattua% ming finm thdr atuation. This eiomn has 
been made a grouad for the eonstitatlon of ^pedes, by 
.ScHWiiORiCHEN and others ; but it is a ckaraeter which, 
with Dr Hooker, we consider of no importance, and not 
even constant to any one, and to which, therefore, we can- 
not of course give our consent,. The reticulation, is no less 
curious, and. is sufficient to distinguish this genus from 
.nearly all others; it consists of oblong, longitudinali flexnose^ 
nearly regularly formed oeUnles^always intemipled by trana- 
mm linoL In one speoies (fS. t^utmmm) theee am alsa 
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ciieialar lines iiidqpeiidait of, and Mietuaet kileneoliBg 

the transverse ones, and chiefly situated at die eoLtraaaidfla 
of the long cellules. 

The perichaetial leaves differ considerably in these plants 
from the cauline ones, and at an early period totally enve- 
iope the theca, scaroely bursting before it has attained its 
full size. At this tine, especially in a dry slate, tbey are 
ranaikaUy soariose^ and iraai being, na it wane, so ^uad 
togetiier, aa to jpvevent die fimn of each beiqg viable^ the 
whole bears no small resemblance to the calyx of some of 
die Jungernunmia, 
» 

Obs. The species or varieties of this genus are easily 
distinguished from those of all the other known genera. 
Their nearest artificial affinity is to Andrcea, from which 
they are at first <sight separated by the entire tbeca, deci^ 
duous opereulum, and apparently pedunculated leceptade; 
srhich last, condiined with the afaaenoe of a aeta, aibfds a 
distinctive mark from another series cf aBies^ tbe'GSymiia- 
MomoiduL We have, under JfMlrea, mendemcd our rea. 
eons fer oomidering the theea sessile: the same apply also 
to the present genus. We allude to the difference between 
the apparent peduncle >and all true setse ; and for the close 
followers of Hedwic, to the situation of the pistilla, which 
are here formed immediately beside the theca, on the sum- 
mit Af what we term the receptacle. But there ieanodier 
diaimstance, winch, aitbou^ we omitted to state under 
JftduMf Implies no less to it, than to the genusamd^ ooii> 
sideration. HBDWio,^ainoag his definitions, describes w»- 
gmula^*^ Membrana tenuisnma, pedunculi liasm invol- 
vens prima (date calyptra continua yet we find him do- 
scribing both Andraa and Sphagnum as possessing setae. 
But it ought to lie remarked, that He d wig, in consequence 
of his hypothesis of the constant presence of a true seta, was 



Digitized by Google 



vj^w ASLV^^Quwiii or 



tp call our vaginula a portion of Uie calyptra ; and, resU 
ing on the former part of his definition — p^wvculi ba^n 
involTeiiSy^ and disregarding the latter and more impovteni 
dnnlih smiled &r the TUgmuU Utbehmtoi hk i6(a» 
thmdm dectod Sphagmm to be dcntftute td it 
Aoooi«i&ngly, ire find tfaftt BmieLf fnttofiring up the mmt 
most unphiloeophical ooncliinoii, sepantes it #oni tfi ^die 
other Mosses, and constitutes for it a distinct section, 
" MtLsd Evagimdatiy' Why they did not equally include 
ID this arrangement the former genus Andr4tay or rather, 
^mbftt it is that in it they term vagmvki vix tiUa^ mt 
really confess we do not oompvehend. In both, however, 
it^vitt be fomid that the tnie yagumkyer ivm^nder aflbo 
miyp^ ^frkm$iM0cdlffplrmtm6mm^ ie fixed wme* 
4iMily below, the fheca, and to die auHnkof uto iw and 
aonle eAein demmunate the receptacle, or niiat Hxnum 
called the apophysis. We have already taken notice of the 
peculiar appearance exhibited by the perichsetial leaves in 
a young state, and have now only to add, that, by degrees, 
4UI the theca advances to maturity, the oaulis or stem ia 
ffolonged inla the setifonn body, which supports the ib. 
trnftadti thHs sepantiog Ihe pefktotkd ieevet, which 1^ 
heeove more etidenlly disCbct from each other, and (aa k 
flodeed lepnaented m all the beat figuicaof the qpceies) are 
imitiiwd eloQg k a ooDridemble vaj:-Hi oiicu m a h mee 
whidi aim militates against Hedwig's hypothesis of the 
6>eta ; that body, in Mosses, being always destitute of leaves, 
and having the perichstiai ones situated around its base. 

Hab. All the species hitherto described are confined 
to damp or wet situations. They hare been found net 
00^ in Enrape, but in NoHh and South America; and 
fwdhafaly iheie are ^ countriea m the whok WQ|M 
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atfelMa»flr .tMe» liwy «iM not l» Jbittd lii sWiL 
i» gMMly wIm tii^.d* oomn, nafMiwr. pat « twf 
hogSf flBiiiBritan, Chmumy, andtaBdt% vwfiNndlP 
*^ aliQflit Gntifd^ formal by them. 

Hist. Dillekius who first, in a system of Musco- 
logy, constituted this genus, flfffinyf^ it, ^'Muaci genus 
tiyiiiiM mdformeB profiBrantifli quae capsulae ab ahis diS^ 
jWnit^ yd nudae ainl:» ma olyptta ^deititufv" Liir- 
MMM^ h iw wvtt, fiadiHg • ea^ptra mmny at Ume dt^ 
wiilml, immd Mmml of them to tiM If^poi^ ^tad to a 
neiir fnm faU own imalMiy Pfc oico ii H * 'AMth«*i 
opMoulaita oie ciHata, cilyptra caclttea rainuta,^ wheraB it 
may be seen he had altered the nomenclature of Dille- 
Nius. He still, however, kept up, with very little varia- 
tion, the former definition of Spha^ium — " Anthera oper- 
onlata; ore levi, cai3rptra nuUa,^ retaining under it Sphag^ 
mm aifimmm and S. arbBtr^um. In the true Sphagna^ the 
^w ct m / m dkfinition is ■aoamted fior by the aniiitkaUy 
iagmkmB ani ihlkata aalafe of dia oaljfirfiia. Thai it 
wally piMPiiai tms^ m now fiacad bayand a doubt; hut it 
gMraUy ftObotf at the tiaw diad«MmcmeifMfiB«B.the 
perichaBtial leaves ; and it is even di£Scu]t before that pc^ 
riod to remove those leaves without also detaching it 

The two other plants comprised in this genus by LiN- 
Ujbus, S. alpinum and arboreunij have been generally re^ 
ferred, in later times, the one to Dicranum, the other to 
Ntthtmi but in neither b the calyptraof ao fugar iaua a 
■Btursy as to apokgiaa Ibr sack a mistake even amoag lha 



* Diiftunot, tiumgh tUi fOMis anu had bMn pMvtoiuly tf^pUed tv 
lisM^ iiw tte fift IS BMklet H to tiis NvMl. 
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cMfy bolHiMlt. TIk only €tlierpkiittlMliMW been vrfm 
to thii gmn§, u mt nf man tttnmt ditcofiff j ; SL J mB mmm, 
or tfvvfiiMW of BftisELy or ^.ctadMNimiof Paumt M( 
Beajtwu, It has bwB aiiea reoMod bj BmiLy kiUt 
Metiiodtti aova,* intfi nueh more jmtier, to Dkr m um^ 
near />. giancum, under the name of Z>. niegalophyQum. 
The structure of the leaves is not very unlike to Sphag- 
num^ from the cellules being crossed with transverse lines; 
but the oeUules themselves are very different, being oblong 
and qmdWi|piinr»*OPd poMewwiy nothing of that undubt- 
ipg choracter ao pewJior to Sphagmm, ThofimetiisaiitB 
hm nmr bom diwavawd, inilm k be the mae ee a Hf- 
xvmmm, idhkli Dr Hookse hee obicfiod hi Mr TubhbeVi 

The gme iSJp^bigfyHMi, as it b noir mi^maUy received, 

is a very natural one, and therefore liable, like all such ge- 
nera, to be reduced to too few, or extended into too many 
species. Two of the present species were figured by Dil- 
LEN1U8, while JLiMNiSus introduced them under « and (k of 
4iis Sphagmm f^Uautre, These wm% nade by Hsswio 
■diniiict ifiedes. Wsm and Mohr added other Uvo, 
jS, twijii'deliiwi and sq m mrvom m , wAUk hat wm peohahl^ 
wtended by Hbdwio to eoaae unte hai S. bif^Umm. 
BaiDML deaaribed S. Mt^fOkmh wwjiarlaei, end rimfK 
Three out of the above enimienited speeieB were 
first correctly delineated by ScHWiBGBicuEN. It would, 
however, be useless to trace all the changes that have been 
made in this genus by different authors. We shall only 
observe, that Palisot i>£ Bsauvou added what be. ooi^ 
oaved to be two distinct species from North America; and 
Bbidel has bitterly, in his Methodua nova Mufloonun,'* 
4ir fturth part of hie " Muaoidogis reoentioniiii eiqiple- 
iinentuni^^ enumerated -eeventeen, with one (S, nft^aHciui'. 
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•MMi*) ikm gouisof wiiidr is doubtfiil. It is not our inteiv- 
Ucm to state, under these generic characters, what we con- 
sider to be good species, or what merely varieties ; but we 
cannot refrain from expressing our ofnnion, that, notwith- 
standing the apparent striking difference betwatn aoine of 
the Sphagna, and the fm^'^ atiucture that is iiihilliti^ 
m ail thej a w i e a rf S. sgtmrrmmn, wImIi we hmvm mtmim' 
edm iftisaot i i Binli n hkt, tbat ait mbb teim iNriod llw 
old IiiiBMMi speoes may be i^gMi adopted. Weenuioty 
iB-tlM place, dolMMv llMngboBuBBLVolMrPiilMMil 
end of the genus, in nearly his own wofds. 
** Genus Sphagmum inter omnia maxime naturale, prot. 
prio Marte stans, nee ulli alteri affine. Ramorum nempe 
ad caulis latera dispositione fasciculari aiiis muscis alienism 
wmAf Joliia aemper eoKSvis, integerrimisy anoliiqiie plui 
nnnefe trapsnfiynmbus, a cw te e ie gioiie wiitMi geneiftiai 
ionge icBuivitiir. Uiucam inaper ipeciMi duaci» jam 
mantiibiis Tbsyibaito ck BdHLiims per T a w c t a te a nmllM 
certoe intor m liaifeaa hm i dnwHrtH ei didnctMii. A 
hifiMo eteBBD, cm ftrte eonjungenda aw w pl i ciim at iw». 
fim^o^tm, quippe quae non aliter quam ramulorum fino- 
culis approximatis indistinctis ab eo recedunt, mediantibus 
tenelh et patently contra Mohui assertionem qui transitum 
takm temere negat, ad tquarroaum deveniinus tese itenim 
aim eo f iU ^i li m ex. habitu arctius ootmeeteni^ quod a mAnk' 
ielp et eneetofwm nx ipeoiice di^maym, teadttn. in ciiqrf- 
db*fm medinle jiMteiidb al^ Hme ■ kmm disen. 
nmm a felionmi ietic«ib amalb miyiM m hwe r e dilStalb ant 



* We have Mnv flbiimA abqMci» iDangrof ^bertwrimnsateMi 
OntwBlisveviritad, nnlw ft a flail that wa tacalffad bj theJUndnaM 
of M. B. DsftBBaaaT, llNinii Ae oollaetioa of Pauiot : <liii» homTcr* arUdi 
k nearly qnlla dmpto, of a pinkish hna, and baa laavaa teoadfy ovate and 
obtaaa, we oomldar onlj a singidar vailaly of & oUas^^UrMi. 
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•MaiMdft immufttL negfigantur, JiAnihHi nl tlMoie atam- 

turam uni fo rm em et oonstantem, foHorum formam par gnu 
das intermediofl sensim et absque salebra leviter immutft> 
tarn, ramulorum denique dispMitionem in Sphagno peculi- 
arem solemnemque uBicam speciem in genere unico pn>- 
nulgare ^klcri. Non poaswnus tamen fdumt apecies mii 
«iaten6 polias OL ludbitii^ mIm^ &CU qum ex ulladM- 

MMifct {MMti wiml a ddW a Mi . U D M Wo i ing linki failivM 
llie Tarieties ; liut that, fiff te piewnt, we ftflov Vmnaa, 

and Taylor * in keeping up the four speoes, S. obtusi- 
^^iwn, fqitarrosum, acuiifoliwm, and cu.spidatum^ to some 

of which all the others (though sometimes, we confess, with 
liifflculty) may be referred : aad these, if all are afWwavds 
«gun fwiuMd to «Sl jmiMtv^ inU Ibmi liv ^pet flf tlw 

: ; . • f Merged Ihm - the periobKlia& lta^ 

of the perichaetial leaves are removed. The 
J ' ; ; ragged vaginula is very evident, springing 
from the receptacle; as alao Muoe aborti¥« 
pistilla {Medw.) 
6» iiature theca of a S^fkagmm, Aawixsg tSm 
nffVf^ penatoniioaBy and tha vag^nu&i #■! 
tbmn iMtta «i 

7. Operculum. 

8. A young theca cut open, to show tlie cohinidk. 

* Mifs^ologia BjritapmQa, p. 4. 
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rosum. b, Deltoideo-pyramidal sporules of 
S. acutifdium. See aJbo Schw^e. Sup|iL 
Tab. 5. fig. 9. 

10. A portem of a ]mi e£ S. dtlmt^blkm^ t» tk&w 

the reticulations and tnnmne atiin. 

11. A pordon ai a kti «f S, sgumrammt Aisimag, 

bendfes a Tniatkii ia tlie fern cf theavBokB^ 
iBHOoitf ciMiikyrfims-af iIm latta nature as 
tii6 tmiBfmo'onei. 
■w**! 1«. Section of the stem of S. obtus^ntm. » 
i '^^^ All the figum are more or less inagnified. 



fm'HtUm, Seta km^HtMSne ei eohre vdUe varians, Theca 

Integra non avgulata. Opercuium persUtens obU^pmm, 

Chab. The reeeptade is sessile. Thecd^ffptra dimU 
-^ki^ in mm wiy Jkigaekmst m o^en per^^ fTie 
j0fa Mry Mf4a^ «M fift^Mief «9 The 
Iftm aaiifv, and i0i<loiil of^lsf. The opereiAm per^Oini 
mtiokUque, imBninff to rartrafe. There is noferUiome, 

Ob8. We have been obhged to have recourse, more to 
the structure of tlie theca, than to any pccuhar liabit in the 
plants forming this tribe; in4eed there are few genera, 
with tenninal setae and entire capsules^ to which they «jo 
not 9opie affimty. The above character is therefore 
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ilin^mil, as they caimol Miunilate undflr «ny oUier group. 
The peniUHit opwcakn faringi them men to JndrM, to 
.vhick in hifalt thef wnoatmMte; and ao kog aa gt. 
aarie charaden are taken from the irat, they muft be enr 
kept sepame fton aU pcw ata mad m oa n . 



Gen. III. Fhascum, Ldnn. 

Feuct. Calyptra dimidiata, fugacissima, theca in non- 
Qullis jMUilo brevior, in plurimis minima, tenera, albescens, 
Uie ifticnlafa. Seia tenninalis, innovatioiie intefdum^iuaai 
hteialia; plenimque brevisama albo-vuresoens tenera; ali* 
qiiando taiptfn^ ut in JP. htyuidB^ duo ad wbsl Bnnaii knga* 

l^^PUHD^B^ft Ifl^^^l^ll^OflCv ^^^^l^^^S^Sfl^^ ^HIB|^ltU^ « Ollll^^^ IJ^B^l Hit 

p. splathiiioidtf mo n e nte HommcHucHio^ pnnena. Thua 
a aetft deddua, integra, isvis, subglobosa ovate ; nepiiu 

et interdum eleganter reticulata; brunnea vel brunneo- 
fusca ; quandoque (ut in P. crassinervio et cuspidatd) tu- 
nica ^ngulari cincta, tunica juniore crassa, subcamosa 
viiidi-pallida peUucida,^ maturiore et aiccfi calyptram mag- 
nam acaiiasam indduaoentem referente. Openmkm obli- 
quum thece pauk) teneriua, nimquam ahawdaw^ aed ita 
tfaecam adnatiim^ wparatkmiaque tinea tarn temns, ut qpou 
cukun nuUum, aed thec» acomen faieve, tyro dioom /V- 
rUlomikm nuDum. CohmuMa duste yakle variaMlk; in 
P. redo et cwnAeoOo conspicua, prselonga; in plurimis 
brevier et fere nulla. Sporulce majusculae tuberculosse 
angulatse; numero variantes, in P. altemifblio sf^^ifi} 
tantummodoy in P. mraio circiter centum. 

Char. Diff. Theca a setd deddua i calg/ptra brevity 
fugax. 
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FifcUCT. The ccdyptra is ilimidiate, and verj- fugacious ; 
in some species, only a little shorter than the theca; in 
most, however, much shorter, and small in size : it is ten- 
der, of a whitish colour, and reticuIate(L The Mto is ter- 
ninal; agneliBes apparenUy latcKal, in contequence 
novations; fOMfaUy ihor^ of • gnenish-white colour and 
ddknte tomtm; unnmi—i wiijiii^ tlw.lflBgth oC fam 
two to lix fitter when it is bvowncr, and mmi% ngpd. An 
opophysia to tlw tbeca is a laie ofCTwiiMj but waA a 
akrueture has been described by Dr Hobnschuch to exist 
in one species, P. splachiwides. The theca is deciduous 
from the summit of the seta, entire, somewhat globose, or 
ovate, and not striated; generally reticulated, but some- 
times most beautifully and leguburlj cbequered with tnui^ 
tWK bands : the ooloor is more or less of a deep4inywn; 
in oae or two inrtMioei^ aa in H enutSminjmm isA aufu 
dakmp h vi» in a ycmag itale^ eomplately siinomded by a 
WwrhaMe coming of a tfaiek sidicttaoBe, pale-green and 
peMneid snbsliniw, wUeb, when dry, beeia a slioBg ie> 
semblance to a large scarioee calyptra previous to laomi^ 
lion. The operculum is obUque, of a more tender struc- 
ture than the theca, never deciduous, but so united to the 
theca, and having the hne of separation so inconspicuous, 
that one would almost be disposed to call it, leas an oper- 
•oolaniy than a shoti oblique termination of the theea. 
Then ia no feridom. The t o h m mO a ia have my wi* 
aUe; long, and eas^ obeeired in P. fmkm and eunkd' 
hm; but in most others^ short, or iqjpar»itly abaent The 
i^wnifes are large Ibr llie siae of the fcea, angled, and 
tuberculated, varying much in regard to number, being 16 
in P. aUertiijfblimtf and about 100 in F, serraHm. 

DiFP. Chab. The ihica dtdkmifion the eetai A$ 
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fructification with its perichaetial leaves is sessile. ' 

The cauline leaves of all the species are furnished with 
a nerve, and are in general reticulated. In this cliaracter, 
the perichsetial leaves of P. serratum^ coharens^ and some 
<itfia%aie remarlMbte, the celluleB beiog large, anA^Uiiiflilt 
mii^ mmaaik yi^w of the uiiMiaipdi ^I toiy ii i y li 

i pw tlil? - l!lM#flMMiiM is generally along M iMll^iiMv. 

out any particular order ; but in P. altemifbliufH they are 

beaulifullv alternate. Serratures arc found in some few 
sjx'cies, but those with subulate leaves are always entire. 
The perichfletial leaves are for the most part uniform with 
^ oauiine ones; but in F. aUer?ij/bHiim^lk»^ ii» 

JWiMMir^^ the g<eiliri|l>nchBil0tb)'^^ 
«Mai#V»; inibdih, th« k^HHippteiv' tiHw^thHy lateral. 
4Mlliqtl^hcc of this, Bfl!^Ef/ lMb made a new genus of he 
1-orrticr, under the name of Ph'und'mm — " Capsiila latera- 
lis inaperta decidens, calyptra dceidua;'' and adds another 
«^0cies, Plef iridium ffiol)i/cfmm, Gcom the Isle of FralWli^ 

mlAch seems to iM naetefy « wri«iy. JM^*alimiymm% 

nnall faiMjbe^^tlkndQM tlMiilkikiit«H»^lli^^ Aati. 
neiB of thiB branchkt which decayed Bridel : hut an ai> 
<^iMM>;ift B l|l te ii» ibwrj^^thifc it iii al» <^oth<ld ^k>oa1^ine 
leaves, and not with the long peritdieetial ones alone ; die 
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iite MteM Ihnte jnidji Itt irid k> fat Tilt 

fitot under IfettrMmffH and indeed HoBincHYrtoeiMimto 
be at a loss what to do with it ; but even here the seta i» 
at first terminal. Pedicel! us primo ortu tjt»rmM»iib^ gx 
9U)x, producto caulis apice, lateralis . 

The Fhaaca emiounaly be and ts ponen a hdbit pe^ 
«liir to tbemfldyes. Among those witii siiott aeM^. H 
tfltaniifUMai iininlllfe okMily tiw dnolB ef* J^iemmm 
MMiM^. while dP. m^pMateee ieftofilcnIbpjpBNdL d^fevliy 
Ifce tyro Ibr hnBii Henie «€ B^yum emsfHUkmt llm* 
wkh llie sete esMrted, espcdaJly F, nekm —i^ryoidw, 
approach intimately to some of the Gymnostoma and 

and more esfieualljr to what constitutes the ftiUoyniig 
gmus. 

• • - ' 

Habi These fiiaits are seldom SmaA in Id^ situations^ 
% eii mn^ hetfcij eppm fieldi in the. iter 

aia, Luwevtfy paileMni>mp; MtdlHeCSnpeof GwdtJbpt 

tlfvr species, P. wrttJC gi i t i 'flod ^piacftiio&iM Wv hmt^itkm 

men what we eencxtre to be li variety o€ Pj tiiitiftiiei> 
ihmit King Gceorge'fr Sounds New Holland, 

. Hist. This giBnusv as we have formerly notk^d^ vrik 
juiked by MuMMKu Under his Sf^kagnOy bat was s^pei^ 
Itfed. faj JUioTKjBts^ iiDibi» 'pumtUC'itote;^ 
however, of hb spedea piova^ Itt-he^tniitiPlBNi^'l^^ 
lemamder have been tnoiafieRed to other genera. I n Bri - 
tun no move than these two appear to have been known in 

"I rrr i n ril inmi ft r i^-^-r f* r''*" ■'-^ ' — ■i.i.mI.^ — 

* Sir J. £. Smith, Flora BriUuuuca, p. 115a 
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tol]ie.BritidiJiit: IbT%sviau^tDW^ummatecAo(fft0^ 
90 miiAf Ammhn abe apwiei n aHim of IieiMid, m Im 
oraeUent Musoo&ogMe Hibenoce spicUegiums^ and Sir 
J. E. Smith, in his " Flora Britannica,'* and also in bis sub- 
sequent and more valuable work, the Compendium of the 
former, enumerates seventeen. Drs Hooker and Tayloh, 
Imviiig examined them with the utmost microscopical ac- 
curacy, ftHind it neosBMry in their Miuodogia Brfta»« 
■ica V niu» tfast number to eleven. In the vamt 
tioMb HtDwiOy on llie Contiiiesty inrJniiiiig a specKt ftau. 
NbMli j&inoricsy laiiBd the oni^nd nmnbar to twtlfv. 
ScBwrnomtamMXt in hm Supplement, dacribei aevntBen ; 
and, latterly, BainsL bringi aa numy as twenty-seven spe- 
cies under Phasctm, and two under Pleuridittm^ thus 
making no fewer than twenty-nine. Of these it is suffident 
to say, that thirteen only can be estabhshed as good iqpe> 
cies. There ia^ however, one more (P. florkeemwn, with 
^lang^kh variety, P, stellatum. Bam.), but wiiidiy uafeil wa 
aie bete and jwoe dacidad npttmnm than- tfaoia at fite- 
at ia our fuuntrnm, we oa&not help thinldag toodoaely 
dJSmi to P. t m Omm, and ila ynMmr^ tnwuitaMe 
timt nodoed in ^ Mutoobgia Britanmca.* Two tpe^ 
daSy as already mentioned, have been lately added; one 
by Dr Hookee, in his beautiful " Musci Exotici,^ the other 
by HoENSCHUCH in the " Horse Physicse Berolenses so 
that at present only fifteen spedaa can be enumeiated of 
wtUf astiBndly fymft f* g tn ns. 



* TUssnil«BOiltanfc«iiiki%ii«kiMiir,«aafptett lMli*ttep»lhB 

pqblfc win ^MedUy be (kvoured with another edition, whidi cumok bat ac- 
cpiire an additional interest With Ow Biitiah BiMoolOKiit, ham the otw OHU 
t«kli that wU «iiikb it. 
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Plate VII. 
Fig. 13. Theca of Pfiascwn eurokoSum, 

14. Do. of P, aubidatuML 

15. ' Caljptm of P. ciillrtMlhmL 
ia SponilMofP. MiMiftim. 

All the figures aie more or leas magittSed. 



Gen. IV. VorriA, Homsch. 

Fboct. Califptru ifimidwta magna^ thccft pauMo longw^ 
- pm8teii8;^iiiii ban ooluetet, tatK^findiicay integns isfo- 
fusca, thecft autan adidtft camphntdaloucoiiica, grisea, te- 
nuis, lieids, glabra, altero latere deorsum iissB, Bunum 
vero Integra et thecae tarn arete adglutinata, ut in maturi- 
tatem usque persistat, el non, nisi terapestatuni et pluviarum 
injunis demum exesa, solvetur. Seta tenninalis, lineas octo 
ad quatuordedm longa, erecta, la»vis, quandoque torta, 
eaniaoipiiipiinaeeiuly ^aub theca in diacum inlniidibui^ 
formem soHdum ^tata,* ex quo Checa ooatmuatur. Jpo^ 
physit nulla, ma discus sub theca pnedictits. Tkeea into- 
gra, plus minusve ovata, hrvis ; matura, hinc hide eoOapsa, 
spadiceo^fusca, cal^'ptra vcstita, nunquam dehiscens, sed 
una cum operculo sue, basi Immorc ct putredine soluto, 
dccidua. Operculum semper adnatum, obliquum, attenua- 
tum, theca texturae laxioiis. PeruUmium nullum. Coltu- 
mella magna, thecS brerior, oblonga, obtusa, albida, laxe 
ceUulosa. iS^orul^ in cumulo griseo-Tirides, copiosissbnsej 
compactie, exigufle, sphsericae, beves, tres vel quatuor loci^ 
lorum sporulonun qiuui cfmstttute. 
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Cbab.Bivf. Tkeca eim mta dMnat ea^pira 

Fruct. The calyptra is dimidiate, as long, or even 
longer, than the theca, and persistent ; while it is attached 
by the base, it is nearly cylindrical, entire, and of a yellow- 
ish-brown colour; as the theca beoomes old, it changes to 
campanulatoMiica], and is of a greyish hue» deader, 
■Booth, unfunowedy qilitliiig from the bottom upwards on 
one fide, but entire above, and so closely cemented to the 
theca, that it rnnamsattadifd tiB maturity, and is not even 
then loosened, unkss by injuries caused by the Tidssitode 
of the seasons. The seta is terminal, from eight to fourteen 
lines in length, erect, and smooth, but sometimes slightly 
twi^^ ; of a purplish-red colour, and " dilated under the 
theca, into a fiumel-shaped sohd disk,^ of which the theca 
is. a contmuation. There is no OfOphytu^ unless the above 
mcntionwi disk beneath the theca can be considered as such. 
The AiM is entife^ more or less ovate^ smooth, when ma. 
tHK hoe and thsxe coOspsed and wrinlded, of a reddish- 
brown colour, and doched inth the cafyptra^ it is never 
dehiscent, but falls along with its seta, whose base is putri- 
fied and corroded by a superabundance of moisture. The 
operculum^ which is, as it were, firmly bound to the theca 
(firom which it differs, in being of a looser texture), is 
oblique and attenuated. There is no periHome. The co/u- 
miSa is large, a little shorter than the theca, obUmg^ ob- 
tuse^ whitidi, and celhihr. The^pombir, vkwed in the 
masi^ an cf a grgriBh^jne^ eokmr, veiy jdentifiil, extre 
ly minute, spherkal, mooth, apparently tri^ua^-locular, 
or as if three or four smaller sponiles were cemented to. 
gether. 
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DiFF. CflAB. The tlieca fii&» akng wUfi the seta; ca^ 
Iffptra large and permament, 

VE«k Ib one gpecks the steiM aie aoarody magt tea 
threp-fiylnthA of an inch in hd^t, but in the ether thejr 
Mch fivfn two to thre^ inches: they are cither sknple or 
branched^ and io elosely matted together (at leaet in F; 

' nivalis)^ that it is extremely difficult to separate a complete 
plant from the mass. The leaves are imbricated, erccto- 
patent, of a yellowish-green colour, ovate, more or less con- 
cave, scarcely acuminate in one^ and considerably so in the' 
other apeciesi very entire ^bracing the steUk at their base^ 
#ith a stsong brown nerve reaching to the i^ex; their te>: 
ftnilatkm ii hu^ and nenlj rectimgnlwri the peridMBM 
kaves are ihlieh more actottinated, tender in llmtfthi^^ 
fmt equally fiunuaUed with a atrong nerve. 

bss. Few plants are more remarkable than those which 
form the present (^cniis. Their closest affinity is to Phas- 
ctim, especially P. bryoldes ; but the persistent calyptra of 
Voittiif and what is of much greater impGrtanoe, the thec%' 
deciduous only along its seta, must for everl^eep them dis- 
tinct; while, on the other hand, the adnate opereulnm is ' 
taffident to separate them ftom all other mottes Aat.maj 
resemUe them m habit Among those with which they 
Alight at first be confounded, are, the EncaJg/pUt ani 
Splachna, and even some of the Brija. 

HoRNSCHUCH, in his " Commentatio de Voitia et Systy- 
Ko" (from which, by changing the terms, we have borrowed 
nearly the whole of our description of thie fructification), 
describes th6 theca of his species — ^^ovata in acumen sub- 
obliquum, truncatulum, pellucidulum attenuata^^ while he 
denca it to posseai an operculum; so far we do not agree' 
with liimy and haife aoooidingly denominated the tennimu' 
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turn of Uie thficft an OpeiculiiiD. Tins is not tbe rerak of 
ctqwibe; for it will be found that the oblique attenuated 
point 18 destitute of sporuls, and that the sporular bag 
actually terminates at the summit of the ovate portion of 
the theca, to which, therefore, the term Theca can only be 
applied. The more peHucid appearance in the acuminated 
summit, as observed by Hobnscuucu, was owing to this 
absence of ^lorulse ; we therefore consider it as a true oper- 
culuuL . He adds also, that it is of a different texture,— 
tflstuns kudoris.^ We shall dose these observatkma with 
another remark from that learned Professory but which we 
oursdves have not been able completely to verify; vix, 
that the vaginula, in this genus, is composed of two valves. 
In all mosses, at an early period, the vaginula and calyptra 
are one and the same ; the latter is, by the enlargement of 
the theca, torn from the lower portion, and each part 
then receives a distinct name, and becomes independ- 
ent of the other. In Andraa and Sphagnum this is 
peculiarly visible; the portion left at the base, now called 
Vi^nnla, is genenJly entire* and it is so in Fhateum, On 
thb cfaaracter, the above mentioned commentator lays much 
stress in his diagnosis of the two genera; but we do not see 
that it is of so much impoitanoe as the points we have al- 
ready enumerated. 

Hab. These plants have hitherto only been found on 
the submit of the Carinthian Alps and in Melville Island. 
We have not been able to ascertain whether those brought 
from the latter pbce grew upon the dung of animals* «s 
was the case with those discovered by Dr Hoeksghucb : 
from our qpecimens we should rather imi^jpne the oontnury. 

Hist. Dr Hokmschuch was the first Vortunate dis- 
coverer of this curious genus in 1817, a figure and descrip- 
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tkm of one spedes of wMch he puUished in 1818. A91 

excellent figure is also given by Dr Hooker of the saone 
in his " Musci Exotici,'" taken from specimens communi- 
cated by Dr Hoenschuch. This genus, though of such 
recent discovery, was again met with soon afterwards in a 
different part of the world, Melville IsUnd ; in which some 
egeamm were ooUected, and from whence they wore 
bcDug^t to this country hy Captain Sabine, who aooom^ 
panied Captain Paebt m his late adventunftis and ever 
memorafaile Arctic expedition. Although the ^uanti^ fiNNn 
that habitat was sma]],' yet having obaerred filants of it in 
the possession of two or three individuals, always retaining 
the same characters, and having examined our own speci- 
mens minutely, we have been induced, on really finding 
them to differ materially from the plants gatherer! by Fro- 
feanfr Hobnschuch, to propose them as distinct species, 
with the following diaracters: 

1. Voitia mvalia, cauk ehngato ramoto; JoKia owUO' 

laneeolaiis^ concavwscubu^ notabUHer aeuminaiiss 
^heea oblongo^ofoaia ; operindo obiiukaeuh. 

2. V. hyperborea, caule elongato subsimpliciy Joint late 

oxfotis vix acumijiatis, valde concavis ; thecaovaio- 
giobosa { operculo actito. 

1, Vmtia nivalis. Stems elongated, branched; leaves 
ovato-lanceolate, slightly concave, much acuminat- 
ed ; theca oblong04)vate ; summit of the operculum 
rather obtuse. 

% r. k^perborea. Steins ekmgated, nearly simple ; leaves 
broadly ovate, sub-acuminate, very concave; theca 
ovato-globose; summit of the operculum acute. 



ISO N£W ^IIANG£M£NT, 6ui, 

Pi-ate VII. 

t%. 17. Theca of FailfM| 

18. Theeaaf Uiesanecat o^eo, toahoir t}ie .|iol«} 

mella, on the tommit of which we traces of 
Ae membnuie i?hkli dotts the stenuu 

19. Theca of V. hyperborea (nobis). 

SO. Sporules ; which arc the same in boUi ^des, 
21. Leaf of V. hyperborea. 

. 20. A poition of the leaf of either species^ s1]owmi|| 
the form of the «ieoI«. 
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X. — SJiort Account of the Bocks in ilw Neigft" 
baurtood of St Jahn% Nimfinmdland, 

By Mr John Baibd. 
(SeadfSd February \Wt,) 



In approMlibig; die firiiing grounds on the ootttnf Am^ 

rica, the soundings were from sixty to thirty fathoms; over 
the great Bank of Newfoundland, generally about thirty- 
five. The lead brought up a fine sand, and frequently 
small pieces of a rough flint, together with particles of 
a green smooth mineral^ in the form of coarse green 
aand. It is certainly a angular fact, that so hacgi a poor* 
tion of shalW water should exist so far out at sea, the 
sea deepening so rapidly beyond the Bank. Is it not pro- 
' baUe that a luge tract of dryland had fimneify existed 
where the Bank is now found? The rocks which finmed 
this land may have been composed of very soft mate* 
rials, and the occurrence of flint and green sand over 
the Bank seems to indicate that the greater part of the ori- 
gmai rocks had been of the Chalk and Green Sand Forma- 
turns. A country composed of Uiese iodc% which aie of 
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the latest formation, must have been very low, and in con- 
quence much exposed to the action of the sea. By degrees 
the whole may have been inundated and entirely swept 
vny, leanng the harder debxis, the flint and green sand, 
to fbfm the g»Tel at the bottom. 

The oooflt round St John's is bleak, htae^ and lod^, 
and ahnost everywhere precipitous. On both ades of 
St John^ harbour, perpendicular cMs of trap-tuff rise to 
the heiglit of three or four hundred feet. The interior of 
the country is hilly, but does not rise to a great elevation, 
few of tlie hills beins: more tliaii five or six hundred feet 
above the level of the sea. They are generally round- 
backed, and frequently wooded to the top. The whole 
umnhabited pait df .tbe oountiy is one immense forest, eon- 
nsling chiefly of fir and Inrch. No extenuve valleys or 
plains occur, but hill succeeds hill in almost unvarying 
succession. The physiognomy of the country is an diq;ant 
outline of hill and dale : the scenery, however, wants va- 
riety. Lakes are numerous over the whole island, as far 
as it is kn()^vn, and many of them, near the coast, are large 
and beautiful. They occur even on the tops of the hills, 
and are said to be often of great depth. The soil is in ge- 
neral light. Oats and barley thrive; and potatoes, turnips^ 
ttnd other kitchen*veget8bles, grow fully as weii as in Engl 
land.-* Summer loeather, in Kewfoundlandi Is short,' but 
Wtfm, and veiy favourable to vegetation. The winlSeir Is 
uncommonly severe, the spring and autumn very change- 
able. There is good pasture for cattle in ground that is 
cleared. ' ' 

' The passage into St John^s harbour, which in shape 
very much resembles a man''s foot, is by a narrow entrance, 
tisBed The Narrows, which extends nearly eastr and west 
abdiit half a mife. Both ades of this cntraraoe are high, 
abirupt, and rocky. The rocks are' the' same on each nde. 
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hang contiiiued mam froai the one to the other. I tfamk 
tliefe Is fittle doubt that the opponte mdes d the Namiws 
•had once been joined. Anq ndmer nnislnlbtihehaibour. 
Hie haibour itself, previous to the fimnation of the Narl 

rows, may have been a lake. The river appears to have 
been once much larger. By the action of the sea withont, 
'and of the river and lake within, the rent or chasm by 
which the river formerly emptied itself into the sea, may 
have been gnulually enlarged, till it has attained its present 
oBe. The average width may be two or three bundled 
yards. QuiicU Vidi (pvooounoed JRUjf^oHljf) Biver and 
Lake may one day present an entrance and haibour sinuhr 
«o Aoseof St JohnV' 

The mineralogy of the country round St John*s Is 
very simple. The first rock, on entering the Narrows, 
is trap-tuff. This rock is distinctly stratified, each stra- 
tum generally measuring two or three feet in thickness. 
The strata lie NE. and SW., or rather NK by N. and 
SW. by S. The dip is to the NW., at an angle of from 
7(f to 80^. The basis of this rock consists chiefly of disii 
ihict grains of quartz, felqwr, and a red daystone. The 
imbedded nunends or pebbles are, fiir the most part, of the 
same substances; felspar, connnon and compct, the latter 
with small imbedded grains of quartz ; quartz, of^en of a 
slaty or fibrous structure ; jasper, red cla}'stone, bloodstone, 
homstone, &c. These imbedded minerals, at the foot of 
the hill or cliff (particularly the quartz and feLspar), are 
generally from an inch to three inches in diameter, and 
gradually decrease as we ascend ; at the top of the hill, 
they rarely exceed the fourth part of an inch in diameter. 
]>oer'not this> foct countenance the mechanical depontion 
of the trap-tuff? Thb rock appears much harder than the 
common varieties of the trap-tuff which I have seen. 

It is this rock which forms those precipitous diffs on 
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fldiv Bd««iriiW nMrfft of the Ntnsvi. The oppt iMi 
■detef the MnfowB riee Tery rapdly liniiii the Ma to a 
ODBwieiii^ he^t. Tht MgheM fwrt of the trap-tuir 

formation is about 300 feet above the sea; its thickness 
about 600 yards. The trap-tulF passes very gradually, and 
most beautifully, into the next rock, which is amygdaloid. 
.In Uiis pusage of the one rock into the other, the stratified 
structure is still retained, one stripe or omow stratum 
bnig ^yotincdy marked trap4uff, the next «njgdaloid; 
iha stripes of the fbmier being broadest M first, gfaduaUy 
beeoning aamnier and Imi defined* tiU the an^^gdaleidel 
nxk entirely prevails. 

The strata of the amygdaloid also run in the direction 
of NE. by N. and SW. by S., and dip likewise to the 
NW. at an angle of about 65°. The basis of this rock, like 
that of the trap-tuff, consists of minute grains of quarti^ 
felspar, and cUystone. The imbedded portiokis aie inyais 
aUy at a red, smooth, hard di^sloae: they seldom havj^ 
the aa^gdaioidal fiDnn* but are eqaafe or ihomhoida^ or 
m kmgish slates. The grsaler pait of the amygdabKhd 
rack is entirdy destitiite of these portjoni^ iftSitf on the 
o^er hand, more Aan one half of some of the strata u 
composed of them. The amygdaloid is frequently distinct- 
ly stratified, each stratum being a few feet thick. 

The trap-tuff and amygdaloid are both of a reddish 
eolour; the latter, however, sometimes occurs a gr^ 
oolour. The greatest height of the amygdak»d formation 
biOOfeei*; ils thiAneHS is about tfarae or fioor hundred 
jndiS extending Ikom the tep of Signal Iffl to the fiool of 
the Crofir^ Nest 

Besting upon the anygdsloid is found the greenstone^ 



* Thin ii the height of Sigoal Hill, the highett port of lha H^rinMiqiv 
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tmgituSi T]|bnok fliitMMis lironitfae£Ml4f tWChM 

or to the town St JohnV, * tlliokneas of six or HiBvm 
hundred yards. The Crowds Nefit, on which is built a 
Bmall fort) is four hundred feet above the level of die sea. 
The principal constituent part of this rock is aji^jarently 
le]||Mtf. l.tfi most common colour is green, though aouer 
ianm gi^y Aod it ia ntrmrifiedtf and aometimet fWOMM P 
It ((eaut^ eluty stitictiMw. The strata of the greeaKUm 
abo nip NS* a9d SW.; tlm .cU|> ia to tbe NW^ at « 
wa iiA «m<JW mhoIa than the iveoeduiff lock* tliBe inntlinatinn 
not exceeding 50^^ 

Refttu^ upon the greenstone we find the next rock tlay- 
stonc, the strata of which liave the same direction and dip 
as the others, the angle of incHnation, however, not being 
above 35" or 40°. The claystone formation extends two 
anllft in thickness beyond the gteanitone^ oedMionaUy alter* 
nating with strata of oempect felspar, each atratlim measur- 
ing /ii^ half a ^ to a. fothidiiclDMai. The dayBtone 
hom^ Avcth aofter than the vod^s befrre dfa w a b ed, ibit 
oountiy where it prevails is also mndi lowpr. The town ol 
St John^ is built upon the claystone. In colour, it is most 
* frequently grey, often also brown, dark-brown, red, whit- 
ish, and of oilier colours. It is often beautifully striped. 
It is fine-grained, smooth, and often conchoidal in the frac- 
ture. The strata of this rock are occasionally columnar, 
which is also somfftimeB the case with the greenstone ; and 
the columns are composed uf round concentric balls. 

The next rock» whose direction, dip» and incKnatioii are 
the same as those of the ckystoney is compact ftlflfMur. TUs 
rock first altmates with the ckystooe, and then prevails 
alone for above a mile. Being harder than the ckystone, 
the country composed of it is higher. Its colour is also 
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w m k m ^ ligfit md daik gi^, gveenidi-grey, gnm, htnt, 
&n. It is tw B d q c CTit , or sKghtly traniiiucent, on the cdga i, 
while the daysloiie is perfectly opaque. The oompaet 
wptae has a splintery conchoidal fracture ; the fracture of the 
elaystone, on the other hand, is even, and always smooth. 
The compact felspar is more or less fine in the grain, and 
the splinters more or less large. The strata of the compact 
felspar, like those of the greenstone and claystone, are also 
al times columnar, the columns heing composed of small 
round ooooentrie halls, and very faritde. These balls are 
fli times partially composed of bomstone. Tkaa minend 
oecmrs slso in the compact felspar, in dun beds, in vems, 
and in masses: its coiloar is green, its fracture smooth, con- 
choidal, it is slighdy translucent on the edges, and is as 
hard as quartz. • 

Claystone again succeeds the compact felspar, and the 
latter is again succeeded by the former, thus alternating 
for about eight or ten miles across the pcnmsula. The 
dijstone alwaja possesses a ahity structuM,' and aoon de^ 
cilyi ^ie aoU over die greenstone and m^xygfMA h 'Ah 
and good, while om the ckyitone and cdfapnA Mpar it 
is lig^ and poor. ' ' 



Digitized by 



( 157 ) 



XI. — CHMermtians on the Smmy OwA (Striz 

Nyctea» lAnn.) 

By Laurekce Edmondston, Esq. 
(Read ^ March \93tSL) 



The Snowy Owl was long known to be a native of the 
northern countries of Euroj^, but it has only more recent- 
ly been ascertained to be a British bird. 

I fell in with this species in Zetland, 6rst in 1811 ; and, 
the following spring, I shot an adult male, which I ahoitly 
after preaented to the proprietor of the FiocadiUy Mitteunn^ 
Mr Bullock, at the same time commnnicating to him aonie 
facU regarding its habits which had oome under my ob^ 
senration. That gentleman soon after published an aooount 
of this species in the Transactions of the Linnean Society 
of London ; and since that period, it has, of course, been 
considered as a British bird. 

Its Zedand name is Catyo^t which is indeed the gene- 
ral iqppellation given indiscriminately to all owls in that 
oonntiy, and it occurs chiefly in the Iskmd of Unst, the 
most northerly of the groups but even there it is extreme- 
ly rare, and veiy local, attaching itself only to two or three 
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ifistricts of the island. The specimen now exhibited to the 
Society, which I have lately procured from that quarter of 
the countr)', was killed in December last. It in a female: 
the ovaiia were very large» and well marked. It was al- 
together an uncomiiionlj muscular and robust bird. 

The exlemal appeanmce of this species has been well 
described by oniitbokgical writers: for this^ I shall thei««- 
fore refer to them ; and shall only observe, that the plum- 
age of this pardcular individual is singularly rich and 
beautiful. The dusky spots are more numerous than usual, 
which I am disposed to attribute rather to the circumstance 
of this bird not being arrived at permanent plumage, than 
to peculiarity of sex. The extent between the wings was 
five feet five inches ; and the bird weighed five pounds^ 
idiicfa is much beyond what has been commonly stated to 
be the weight of this species; but I suspect that, in thef 
huge o^ as in the eagle tribe, the females are larger than 
4ie male& Though, as has been alleged by omithologisu, 
it may be more active and alert during the day than other 
congenerous species, especially when it is once alarmed, yet 
I have never remarked it seeking for its prey but towards 
evening. 

It rests generally beneath some stony projectkniy which 
protects it from the direct influence of the sun ; and some' 
mstances have occurred of its being surprised ask^ during 
the day» and fixfeiting its life to its supineness. 

Ila &aa and manner are hi^y d^gant; its flight km 
Imoyant, and move rapid, than that of the other owls; 
and the superior boldness and activity of its dispoation, 
the uncommon size of its talons, and vigour of its limbs, 
secure it against danger from feathered enemies. 

It affects solitary, stony, and elevated districts, which, 
by the similarity to it in colour of the rocki^ render it diffi- 
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cult to be discovered, and by the inequalities of their sur- 
face afford it shelter from the rays of the sun ; but on the 
approach of twilight, it may be seen perching on the ex- 
posed eminences. It th^n quita ita haunts, and £requent9 
the cultivated fields, prowling over the low grounda in 
quest of mk^ and smaU birds. When first obaenredtp lorn 
Its letieat, U w frequently assailed by c»m and otim 
but it lecdres their attadu rather as an amusement than 
an atmoyanc^^ and dsshas durough the m despiwig th^ 
liostility. 

It preys chiefly on sandpipers, on which it pounces with 
precision and agility as it skims along the marshes. The 
specimen given to Mr Bullock's Museum, had an entire 
one in its stomach when I shot it; and a m^use perfectly 
whole was taken &om that of the present sfwyimfp. 

I may hers xemarky that the stcnpaeh afipearatobepem- 
iiariy sDoallt and less nmhranoua than what ooo^ 
carmvonms hirdi^ and the food seems to be swallowed en* 
tire ;— indeed, its bill faong fefltfiemd to Iks poin^ lendeBi 
this almost necessary. 

When wounded or irritated, it hoots very vehemently, 
shaking its feathers, and striking rapidly with its feet ; but 
otherwise^ it appears to be as silent as it is reduae. And 
those screams, which Pehitamt describes as adding hoivor 
even to the desolate polar wastes^ tboai^ a ^90 feature of 
wild sublimity, yet seem wanting tp the. scenery qj^ Zet- 
landy— this robust arctic waiUer perhaps reserving his me- 
lodious powers for the icy solitudes of his fiivouiite regions* 

From the secluded nature of its retreats, its great rarity, 
and the superstitious aversion in which it is held by the 
islanders, who regard it a bird of ill omen, it is not surpris- 
ing that its breeding-place in Zetland is so obscure. I have 
never heard of its nest having been found either there or in 
Orkney,-— 'though, firam meeting with it at all seasons, and 
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from its constantly, during the summer, frequenting the 
same situations, in perfect plumage and well developed sex, 
it is reasonable perhaps to conclude that it breeds in Zetw 
land. Indeed I ranembef an intelligent peasant of Unst, 
whose veradty and aocunite acquaintance with his native 
faiids I had oocasioa to be satisfied with, assuring me of his 
once hflcving met, in the month of August,' inth a p«r of 
tins species, having along with them two others, whieh he 
termed their young. One these latter he shot ; but un- 
fortunately I was not aware of the circumstance till the 
specimen was destroyed. He described it as of the same 
size as the Snowy Owl ; indeed, in every respect the same, 
but of much darker plumage ; and this is all precisely what 
we should expect, on the supposition of this qiecics bnecU 
ing in Zetland. 

A new and elegant spedes is thus added to the list of 
British birds; and a future opportunity may enable me t» 
commumcate some details, of which the peculiar facililieB 
for omithol<^cal pursuit of the Zetland Islands have put 
me in possession, illustrating the habits, and defining more 
accurately other genera and species of a class of animals so 
interesting to the naturalist, so generally diffused, yet still 
too often so obscurely known. 

M February ^9IS^S^,i 
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By Capt. Ri WAUcttof x» R. N. 
In a Letter to ProfeMor Jameson. 
{Bead IM December 18ftl.) 



Althocgh thfe temperature of the Waters of the ocean is' 
a higlily curious and important subject, it is not, I believe, 
iaany yeais since it claimed the attention of navigators. . I 
have frequeotly experieooed th6 utility of noting ita changea, 
And faiive no doubt the same has been felt by many others.' 
Am joa aie cdkotaog obaefvitioiii on thb tuljedty and 
praased a wish to know die leaulta of 8om6 of my observa- 
tions, I now aend you' fhe Miywing TaMe, vix, of tboae 
made on the auiftod-Wkter of the sea between St Helemi' 
and England. 

The observations were made at three different periods of 
the day, vix, at 8 a. Ji. noon, and 8 p. m. 
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1. Table, shewing the Relative Temperature of ike Surfhu^ 
water ofthe Ocean and the Jkmftpker^iOmem^ 
'qf Si Helena and England. 



Lat. 



15« 6' 0".^ 
IS 85 0 

12 43 0 



11 4(i 
11 %\ 
10 2 
8 M 



0 
0 
0 
0 



Loiro. W. 



Aadiarat 



6 45 
5 18 

4 3 
1 69 

0 0 

1 44 
t 47 

3 S6 

4 39 

5 0 
5 37 

5 58 

6 43 

7 8 
V*8 

8 21 
10 24 

19 8 

13 19 

14 41 
16 3i 
IT 59 

20 jt 
22 19 

24 a 

25 U 

26 7 
ST « 

27 52 

28 4 
8 19 



0 
0 

0 
0 

89 N. 

0 
0 
0 
0 
0 
0 
0 
0 
0 

« 

0 
0 

JO 
0 
0 

<? 

0 
Q 
0 

0 
0 

«' 

0 
0 

ft 



6" 30* 
« » 
9 24 
10 35 
10 52 

12 0 

13 49 



15 37 

16 41 

IT 48 
18 27 
18 49 

18 40 
18 42 
18 21 
18 39 
18 37 
18 44 

18 40 

19 2 
19 13 

?n 0 
21 49 
5? 
25 53 
27 ^2 
.28 4f 
S O 30 

9$ 25 
33 15 

S3 44 
39 59 
S9 iS 

33 56 
34'4 



8 a. 



68 

70f 

71i 

74 

72| 

74 

744 

74 
75 
774 

78i 
77i 
78 

T84 
7T4 
78i 
794 
80 
80 
80 
«0 
79 
<>0 
78 
77| 
7G4 
76 
74J 

73 ^ 
174 



Noon. 



67| 

cgJ 
«9 



67 

69 

704 

72 

724 

73 

734^ 

744 

75 

76 

77 

764 

78 

784 

794 

80 

80 

SO 

80 

80 

81 

80} 

80| 

80 

m 

77| 

T7 

7C4 

76 

75 

744 

74 

14> 
74 

72} 

72| 
7J8 



744 

71 

774 

8I4 

73 

74 



i 



743 
78 
794 
78 
79 
T8| 
77 
8O4 
82 
78 
80 
82 
82 
82 
83 
80 f 
80;l 
78 
78 
77} 

76 
754 
74 

73f 
74 

ee\ 

684 

73 



674 
694 
7l| 
754 
73} 
74 



75 

76 

77 

774 

76} 

784 

78} 

8O4 

81 

8O4 

8I4 

82 

812 

81} 

834 

81 

80 

784 

78 

76 

764 

76 

754 

74} 
74f 
734 
7*4 

73 
73 
7114 



8 p. M. 



654 

674 

68 

71 

71 

724 

734 



74 
74 
754 

77 

77 

76 

75 

774 

774 

75 

78 

78 

79 

78 

79 

79 

72 

77 

76 

75} 

74i 

73 

7^1 

'3 
72 

73 

694 

68| 

65 
69 
70 



October 
1819 



674 
674 

70 
72 
72 
73 
74 



76 
76 
77 

77 

774 

784 

79 

794 

8t 

80 

8O4 

8O4 

81 

8I4 

81 

80| 

'^^ 

78 

76i 

77 

76 

754 

75 

75 

75 

73f 
734 
734 
724 
68| 
714 



4 

5 
6 
7 
8 
9 
10 

n 
12 

13 
14 

15 
16 
17 
16 
19 
90 
21 
22 
23 
24 
25 

U 

27 
28 
^9 
30 
SI 
INqv, 1 
2 

» 
4 

6 
6 
7 
8 
9 
10 
II 



Set of the CuRent 
on eadi day. 



N. 69 W, 7 

Do. 

N. 71, W. 9|. 

N. 85, W. 16. 
N. by W. 6.* 

N. la 

S. 25, W. 13. 

{On shore to-day. 
Ther.81*lntlw 
■hade at noon. 
S. 51, W.64. 
S. 21, E. 14. 
8. 11, E. & 
West 10'. 
S. 52, E. 9, 
S. 22, E. 5b 
S. 12, E. 17. 
S. 12, £. 17. 
Eaatl9. 
N. 56, E. la 
East 10. 
N. 72, E. IS. 
East 6. 
N. 56, E. & 
B«it9. 
S. 68, E.19. 
K. 86, W. 19'. 

S. 79| B. 9^ 
W. CO, W. 8. 

No cuntnt. 
East 9. 
No 0«rc^t, 
S. 79, Vf. n. 
8. 16. W. 7. 



* Current tried in a boat. 
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8 A. u. 1 


No 


on. 


8 IMI. 


- - i 

Nov. 

1819. 


A. 


w. 


A. 


w. 


A. 


w. 


80* r o^ir. 


8S 8 




69i 


7U 


7U 


694 


694 


IS 


33 31 0 


32 8 


69 


69 


70'i 


70 


66 




13 


36 5^ .0. 




65 


634 


674 


63 


624 




14 






62 


63 


63 


62 


61 


61i 


15 


41 42 0 


27 Rfi 


()() 


61 


63 


60/. 


60 


60 


16 


42 46 0 


24 37 , 


^* 


60 


61 


60 




604 


17 


43 48 0 


21 26 


57 


58 ■ 




57 


56 


^ 

ti t 


18 


44^ 0 . 


18 20 


55i 






56 


554 


57 


19 


45 29 0 


15 42 


532 


55A 


51 


5li 


55 


55i 


20 


46 42 0 


10 26 


51,'. 


51.1 






51 


544 


SI 




It ^ 




52 ■ 


514 


514 


48 


524 


22 


49 J28 . 0 . 


& 19 , 




51 i 


434 


51| 






23) 



I I I I 



Set of the eurrcnt 

I I !■ i:-h day. 



AVcst 20*. 
West 11'.^ 
We«t4. 
None. 

N. 45, W. 34 
Do. lib. 
Do. do. 
N9 



Midnight. Eddi- 
■tone light in sight 



in fsit ]i)ngoiii|| 'iiM%' tne MraHnMw^^iMMs^ iiiiwi^ 
the tanpefttture of the fttaKMpMe^ iod cif ifie initer 
surface* 

t shall ^te some of the advantages which may he denv* 

ed from keeping an account of this kind. 

1. It may be the means of determining the various situ- 
ations of banks or shoals in the ocean ; for where the bank 
iqpproaches the surface within 140 fathoms^ the temperature 
tipoh it WiU be found to M rtH^ eouidtebly beloir that 
of the sunotmifitig wstfeh 

tfpdn f!lie l8(li fewteiy l$Mt tipoh ip^masSttg 4ls 
4eibbfiMt</r90UdlAMei^ I fbdad ^ MM- 

psMtuie of the #ititt t^ degrees; and inth4 itm- 
fo met e r stodd tlie n^ght before at 89*^ I htfttiedHitely hbve 
to, and souAded, and got bottom in 100 fathoms, Lat. W 
Sr S., Loh<r. WSr W. The theimometer in this instanee 
had altered 5| degreed. 

Again, on the 9th April ISlQy oft l^[iplHDadiing theCl^ 
of Good Hope^ from St HeleiMi, at nodn, (he thefnoMiiiiMifef 
ikaoA'U inflate of tli«w^; at halT-ptftt t 
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r. M. the same ; at half - past 3 it stood at 6^. I ho?e 
to» and got bottfMn in 145 fathoms; Cape- Point S£Lf 
Lion*B Head N£. Here the difoenoe was only d% and 
the water was 45 fathoms deeper than in the fbnoer expe- 
anient 

On coining into soundings in the English Channel^ I 
found 5" difference of temperature. 

If there are banks in the ocean which approach as near 
to the surface as 140 fathoms, they will be indicated by the 
iall of the thermometer in the surface-water; and all ti9^ 
vigators will inunediately peroeiye the advantage of deUr-' 
muung thdr latitudes and kiig^tudes by means of sucb 
banks, as &om them ships may ftequently be enabled to 
asoertatn their atuatioBS with as much oertainty as from 
land. * , 



± T^mperaiure of ike Ocean at greai depths. 

The billowing expefiment was made to delennme the 
temperature of the ocean at a oonnderaUe dq^ Th^ 

thermometer was inclosed in the middle of six cases, all of 
tin, except the outer one, which was of wood ; each case 
had a valve below and at top, both opening up- 
. wards, in this manner; the valves remaining 
open when descending, but dosing whoi coming 
1^ The four inside cases .wm separated irqin 
eadi other about a quarter of an inch aU rounds 
allowing the water topass fiecfy between thcm» 
The fif^ case was distant from the ooe iauoedialely inride 
of it about half an inch, and the space between filled up with 
iaUow. The outer case of all, or sixth case, was of wood. 
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of an inch thick, and separated about an inch from the fiAh 
case by m coLwam of water. The size of tliie madune alto- 
wss about two feet Jugh, and ten indies in diameter.^ 
To the bottom of the madiine mm fiurtened a wei^t of tft 
pomidi, and to 1^ upper part die end of « coil of two4nGii 
rope. * I first Teered TW iktlionis of two-bdi rope over^ 
board, then 890 fathoms of two and a half, then 266 fa- 
thoms of three-inch, making in all 1485 fathoms of rope. 

I had attached a thirty-two-pound shot to every 200 
fathoms. It took twenty-two minutes to veer the whole 
overboard ; and t^be apparatus was allowed to remain, after 
the whole was veered out, twelve minutes, before w>e oom- 
menoed hauHng it m, that the whole m%ht have time to 
sink. Fkom the gresit fiietion, we Ibund nudi difficulty in 
gettSng it on board agun ; it took' a hundred man just one 
hour and twenty minutes to do so. The thermometer, 
when it came up, stood at 42% and the temperature of 
the surface-water was 73**, making a difference o^ 31*. 
I should imagine tl^t the thermometer h^ liad sunk 
about 1000 fathoms: the line did not go down perpendi- 
culaify. I determined the perpendicuiar depth by taking 
the an^ which the fine made with die AScp\ bow, ani 
calfing the line veered out the hypodienuse of a right- 
angled triangle, (whidi would not he quite correct). \ 
thus found the perpendicular depth to be 1100 fathoms ; 
but as the line would form a curve, I think the j>erpiendi- 
cular depth would be as near as possible about 1000 fa- 
thoms. A little breeze sprung up towards the end of our 
operations, and the ship rode to the sunk line precisely as 
if she had been at anchoiv— -This experiment wfu made on 
tNeoartofAlinca, inLatrses., Long. Tl^:^ 
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«k £jftaU^tk$ Wealk^r on the J ^^miim\ M Mm Qkf§- 

Jim upon liie BmmtUit, at the Cape qC €MI Ho|te. TOm 
baromater, IboBg more obaerrad itadrbaUBf' 

stood, has, of late years, added much to the safety of] 
gation. I can state for Diyseii, that when I Iwe got a&- 
quaioted with the range of the barometer in any country,, 
it naw haa. daceivad na^ in Ua predictkMa^ Xha utihty« 
tba% «f aaatirtmiuiig the and the way in which (ba- 
4tfR fH ni niiiidt ti»Ml tllfr linjwBirlini kiii]i48raMl.clipuite[H 
iMflmm anaitfar<«f vcrjilv^ mpmUmntm tim iiai'yiMiii. 
"Ffsm J xmwAM of this descriptioD, in a vaijr dioift tima 
^ of observatioas might be compiled for every port of tho 
woild, to accompany the barometer: and -such remarks 
would, in mm^ caaes^ pmve. of conaeqyuenfae txx the tafatvi 
of a sbip^ . r n • ' 

The summer monthii, at the Cape, are counted iron the 
SNd41e of September to the BBiddla of Apiil Thepwraik 
iofip wipda dufii^llBa tnae act fim tk^ tlaak 
• 4waj(a ft dry wind bane; Init a degree at twoi aft '8e% to 
ttia waatwatd of thk,. I never asw diia wind unaooGoipaniedt 
vdtb laiQ and damp weather. I did not observe the range 
of tlie barometer during the months of December, January, 
and February, to exceed .29 parts of an inch, ranging from 
30.14 to 29t95, Diiciag sununes, when the baoon^eter riaep^ 
above SQ iocban^'iotk a S£. wind, it wM, a^RPB^a bbw 
atrong: wIm alMMTt 80 iiefaaB^ vitk a iNaUrijr-M^ 
will be ffaie moderate wea&er. The nioy wind% at aU 
8eaaoii8,aie,theNE.,NW.,aiidSW,: tfab knt p «IUiin 
dry wind 
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the first shews thfe stftte of t?i^ baroftittef durirtg' a SE. 
gale, and the next its stsHiEt dtinng the atid westerly 
windit. 



December 
1817. 



5 
6 

7 
8 



Time of 
day. 



8 p. M. 

8 A. M. 

Noon. 
8 p. M. 
8 a. m. 

Noon. 
Noon. 



Wlnth 



Barom. 



SE. 
SE. 
SE. 

SE. SSE. 
SE. 

SSE. var. 
Do. do. 



Therm. 



30,06 
3U,10 
30,13 
30,13 
30,14 
30,12 
29,90 



64 
67 
67 
66 
71 
67 
74 



State of the Weather dur- 
ing the SE. Wind. 



Strong breezes. 
Strong gale. 
Very strong gale. 
Very strong gale. 
Very heavy gale. 
Light airs, and fine. 
Moderate and fine weather. 



11. 



December 
1817. 


Time 
of day. 


Baroro. 


Therm. 


Wind. 


- 1 




29,97 


69i- 


NNR. 




8 A. M. 


29,95 


63 


NNW. 




Noon. 


29,93 


634 


NNW. 




Sp. M« 


29,93 


64i 


NW. 


13 


Noon. 


30,04 


62 


WSW. 


U 


Noon. 


30,01 


62 


SW. 



State of the Weather during 
Northerly & Westerly Winds. 



j Strong breezes, and squally, 
\ a little rain. 

Moderate and cloudy. 
( Moderate and cloudy, with 
1[ much and heavy rain. 

Heavy rain. 

Moderate and fine weather. 
Light breezes, and fine. 



The range of the barometer during the winter months, 
viz. from the middle of April to tlie middle of September, 
is much greater than during summer. The greatest range 
I have observed being .85 parts of an inch, from 30.30 to 
to 29^45. This last iff by far the greatest depression I have 
observed, and this but once, I had never before seen it 
lower than 29.65, and then it blew very hard from NW. 
It may be laid down as a general rule in this chmale, that 
whenever the barometer falls as low as 29-70, during the 
winter months, it will blow hard from NW. or NE. ; when 
#is low as 29 65, it will blow very hard ; and when below 
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this, a heavy gale. The NE. vnnd is an unconimon wind 
at the Cape. I have seen moderate and light breezes fron^ 
the NE. for twenty-four hours, but this is rare. A NW. or 
SW. gale sometimes commences with the wind NE., and it 
may blow very hftrd, with squab, iat an hour or two, from 
this quarter; I think rardy longer than two houxa. AaUp 
oug^it to be p re par e d iHicn tins occuh^ asthe windl'wffiMait' 
certainly fly roimd Id the SW. or NW Andwliat- 
ever tack the ship might have been on before, she ought now 
to get upon the starboard tack ; for after it has blown hard 
from the SW., and a heavy sea has got up (this wind 
iiuses the heaviest sea), it frequently flies rpund to the 
I^W. suddenly; and it is those sudden ahifb of w^d which 
i|iake the sea off the Cape <tf Good Hope so dangetoua. 

The follovii^ example flhewB the state of the Barometer 
jdnring'K heavy grie in wmterv'-'^if i^nwihBiWsa'jMaaHSsiir 

Ikde^iOM^r^ it before. ^ - .r*^ 

•« . 

1 i iiiit h 1 11 



1819. 


Time of 
day. 

-r-«-J 


Wind. 


Barom. 


Therm. 


M«7 3L 

June 1-| 


8 r. M. 

8 A. M. 
NOMk 


SSK. 

NE.byN. 

NB-byN. 


30,10 
29,93 
29,83 


60 
58 
591 


8r.li. 


N. by E. 


29,66 


624 




Si A. M. 




29y5p 




< . 


4 A. M. 


wsw. 

* 


. »■ i 






8 1. II. 




29,56 
28,70 






Noon. 

44 fw Ik 


w. 


29,71 


m 




2 p. M. 


Do.. 


29,61 






4fl.M. 


Do. 


89^ 






6 r. M. 


Do. 


30,00 


60 



Light airs, and fine weather. 
Mod. not blowing very strong. 
Modern^ weather, 
f At 14 A. n. veiy 

\ from NE. 
Blowing etrong' and 

J It had been blowing hard from 

^ back ftom SVlC'a Im^vj gale, 
r Blowing vf^hig^ltiigf 
},a^ getting up. 
Now that the quicksilver has 
Ifegun to tifla,ittsiN|uaUa are 
h^vier than ever, Mrith rain, 
but do not last so long. 
SltmiwffMl a l i mi| , Hr; 
' And squally, but more mod. 
f Sun out; at times much more 
I moderate. Heavy eea. 
Moderate, with much' sea. 
Modecate and .dear f ' light 
winds at tlB|fa> 
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femmhi,^At sunset, on the Ist of June, the wind 

so moderate, and the weather looked so fine, that I was al- 
most tempted to believe we should not have any very bad 
weather ; however, the mercury still continuing to fall, in- 
duced toe to close-reef the topsails^ and get tpj^^^nU^f;^ 
yards on deck. , At8 p. m. there was iio j^pfemaifft^qf ^^ 
gale, but the mennuy ttiU faUiog* I got tap-gjiikfs^fljf^ 
on deck, and all the stuQOMaik Mtsat, md every thhs^ ^rer^ 
pured fat a gjile. About 1 ▲..k. the gifle .comincnc^^ 
blowing very hard in ^u^lls from the Nl^, We wepe pfi; 
the starhoaid-tack, and quite prepared for being taken, 
a-back with the wind from the SW., which happened ac- 
cordingly at half-past 2. The wind came ^ter this very 
steadily from the VV. by S. and W., blowing exceedingly 
i^ard, with very heavy squalls. We (bund it here, and I 
l^ave m general obierv^ it to ba the case, that, just at the} 
time when the mercury bc^na to lue^ the a^mdla <tifffMM¥* 
Ih vkleiicei but do not last .10 long. From ikiqii of tke lBd» 
till 4 pI Jf I think the sea was honrjest, very irregular, apd 
Imaking exceedingly : aome of the seas broke so much as 
to have the appearance of high breakers. It went down, 
however, vtTy fast, and at 8 r. m. there was not much sea. 
Had we been to southward and eastward of the Cape, we 
^ould have had a much heavier sea, in consequence of the 
currents b^ng stronger there. The strength of the currents 
here is very extraordinary, and it will appear the mofe 90, 
when it ia mentioned that they are strbngeat during a NW, 
gale, which blowa^'exact]y in the oppoaite 4firection to them.^ 
On the '7th January 1818, I was set to the westward 
against a strong NW. gale 70 miles during the first 24 
hours, and C3 miles during the next. With a SE. wind, \ 
never observed (lie current very iitrong off the Cape. 

The predominating colour of the clouds during tiioso 
westerly gales is a very light soot colour, in large rouuded 
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breaks, the claads dMnMr A ocyloui'. "fhe sky iiil' 

vsri^Ny aaexnues this pale brass^IoUr before the gaXe' 
comes on. Afi oTd pilot, who had been upon this coast' 
ftr thii^ fedn^ first mentioned this to me : he said, when. 
0Wthe the sky have that bny»y4ike a^^ieanmiD^ mi 
^km tbMrMM^ehudfi he iNa wire tBat a weBterty j 
^iroMDnShg* tU. WhMr he iftMt' By lib 
dboA^ tiM llioie tdurfdeA inaM I mentSbaecif abovet^ 
they ar6 <)f diflbnaiil Aadteir; the fig^todlouied are highest, 
and they shew out from under the darker ones, giving just 
that appearance which is best expressed by doubleJieaded, 

I have been thus particular about the weather here, to 
Aew the very great advantage which may be derived from 
the study of the barometer ; for had I not been prepared' 
befbce Ibe gdil ctme on, I most certainly should'bave lost' 
fliy marts, matvM £kdy the liiip and our lives; fiir on: 
our arrival at 8t Hieteba, ire iSiund* our ftranart lo rotteni 
iSutitim a irand^y after all' our pr^cautioD, honrif dlooj! 
during the gale. 



4w Om UmierJCunrmUtk 

I luKve ooly a very ftm lemaika to make respecting, 
the under-currentsL That ihpre are imder-cunents in 

the ocean, I ascertamed in the following manner. After 
having moored the boat in the usual manner, I lower- 
ed a very large white flag down a few fathoms below 
the surface, and was surprised to see it carried out by a 
current in an opposite direction to the current which was 
nmnii^oiitfaeauifiMseb InLat Sd^SS' S. Long.ld''45' W. 
thecomat 0Dtlia iuiiSM}ejB^£.by8.Tmile»; atlOfih. 
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thein^ Ule ik^ wa« canied out N£. by N. ; at 15^ f^thomsi 
the S8»ie< I tried this experiment again the game day, an^ 
fotmd ttie swrfaee-cBiTent te> set E. by- S. 7 miles ; at 1^ 
fathoms, E. | N. : at IS" fathoms, NE. \ E. ; at 15 fathom*, 
the same. Again, in Lat. 30" 33< S. Long. 1^ #0? W. 
cwrent on sfurface E. by S. 14? miles ; at 10 fethoms, NB. 
byE. 



5, Range iyfthe Barometer at St Helena^ 

At St Heiena, during the many months which- 1 had an 
opportunity of observing the barometer there, I ncvep h«ve 
found it range m<H*e than .45 parts of an it)ch : the twck* 
extremes are 30.^5 and 29-80. The usual' height is^from 
30 to 30.10. The wind here varies very much with- respect^ 
to its atrengtb, butt seldom abo\'« a few points in its dh-ec* 
tioiL It seems tx> be- affected a- gpoA de^ by the meo»;; 
fori have always observed, and had vFy observations- cohh 
firmed all the ships on the statioiv, that, at or near ful^' 
moon^ there are light winds$ and at t|ie<^8t and' last qu^^ 
ter it blows strongest. At all times, it V^ows' stronger 
about noon- than* at any olher time of the da^ 



6. On ike Phoaph(ynMC0nce cftke Sem 

I shall only mention one observation, which inckices 
me to believe, that, in some cases at least, the shining 
appearance observed frequently during the night in the 
ocean, is occasioned by phosphorescent animalcula. In 
September 1816, in Lat. 4" 52^ S. Long. 9^ 19' E., I ob. 
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■^rvied tUi alunii^. appetnnoe irity itiongly, ^Mob 
dueed me to dimw a bucket 4if water» Ibr tlie purpose of 

e^uunining it I had it suspended so as to have as little 
motion as possible ; when this was the case, it shone very 
little ; but the moment it was disturbed, it shone with great 
beauty. I next got a little lime-juice, and put a wine-glass 
full of this acid into the bucket, when the ghinhy par^dw 
began to move about in all directions^ sometimes going only 
as fiv as the ^d dl g oi the ^ntrilr^j, tf^w tunung and tulrwiy 
a zig-zag difedian. These motkms certainly bad eveiy 
ippeaianos of tbe.dqiending upen Ibo wiU of an'aniiiial: 
they shone with much splendour, and some appeared as 
large as the tip of one''s finger. Another glass of lime-juice 
instantly destroyed them; for, at the instant the second 
quantity was poured in, the water appeared to be one blase ■ 
of Bte, and no motioiL or distiirhanoa aouU Qudw it Aim 
9fUst ibil, 

. Ilbcndwwaoiaemoie vaftsrop^irfnobsboBeaa^^Bftve; 
part of this I ke|it dinii^ ibe.night in an opssi fassd, and 
part tightly eoikied up in a bottle; and the next night, on - 
examining these two portions, I found that the water in 
the open vessel shone pretty brightly, but not so bright as 
it did ; ^nd that which had been corked up did not shine . 
in the least, the want of air seeming to have killed the ani^ 
nals. They appear to me to be coated with soaw pboa- 
phorescent matter ; for one of them I happened to rub upon 
iny fbse^finger, which left a stieak of ligbt ibr a few sn 
asbaigastU iiqitjantQf my Ailgar. Now, wfamtba fire, 
fly, or the g]ow.wofm» are kifled» tfaeur light isimmtdmtily 
^tii^pusbedL 
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XllL^AeeowU of ike SmaU DiHrict of J^mm- 
tive Rocks, near Stromness, in the Orkney 
Islands. 

By Mr Geosgx AndkbsoiI of InvenMiHi 
In a Letter to lPh)fe9Bor' Jakesoi^. 
(EsadlJihNmfmberim,) 



Tbk paint on wfaicb I have taken the liberty of address- 
ing yon al present is not of any great important, but I 
tiank yM iim stiQ conwbr it iroidiy of BotiM It reftft 
to iht anlwt af tlM Frimilife IXilriet in ^ 

• 

From the notes I had taken ftom your Lectures, and, if 
I recollect well, from your Miner&Io^cal Travels, I was 
led to expect that this district was only one or two miles in 
lei^;thy by half as much in breadth. While examining it,'' 
howerer, along with my friend Mr Chamleb Clouston, 
• with when I epent eome weeka tluf laet summer, I found 
that the kogitiidinel ^reetion of the primitiTe Btmto lien 
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hauL S£. to SW*f commenciiig with the harbour of 
StromneBB, and nimuiig through the high hill above that 
town to a place caUefl Ye Aamfcy , on the iraat ooart of Po>' 
inooa^ two mies on this aide ef the* house of Skail. Heie 

it terminates m a high mural precipice ovefhanging the 
*ea, and, to the nortii, is immediately succeeded by the 
common greywacke-slate, and by a greyish sandstone, 
which, from its hardness and crystalline texture^ is the 
only stone of that kind used for milUstones in the whole 
island. Perhaps its vicimty to the strata of primitive gneise 
may have gjven it these superior qualitka. 

From lUs pobt of Yedkanaby we traced the gneiss 
(which is of the common grey kind, traversed by nnmer' 
ous veins of felspar and quartz) in a octtitinuous and un- 
interrupted line back ail the way to Stromness, and thu» 
found its greatest length to be from six to eight miles. 

Its utmost breadth lies betTjreen the Island of Grsemsay^ 
which is partly formed of gneiss, and the Bridge of Wae^ 
where the road crosses Loch Stennis^ in the directieii of 
ISjikwaD. I also Ihouglit that tins breadth nught be stitf 
greater, fiom an expectation that gneiss fbnned the fondle 
mental rodi of Hoy, fomided on a report that gneiss or 
gasaite had been seen near llackwick, on the south-western 
side of thifi latter ialaad. Of this, however, we oould ob^ 
mff^ no co&fliKiation^ but noticed at the same spot a large 
bed ef grseoetooe anse^ ike strata of red UniiMiiBttP 1^ 
latersl extent of the gneiss, theiefore, does not exceed tw5 

IppeKi to 100 or AOO yards* 

From having thjis traced the boundaries of the primi4ave 
district in the Orkneys, we may presume that no strata of 
that class will be found in the Island of Pomona^ or Maia^ 
tod of Orkney, to tim iK»th of Yeskanahy or SWl; iir 
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we mw the gnoss evidently nimung out «t tlus pomt under 
the mtm of the Atlantic Ocean. From the same circmn- 
stanoe» we may also nntrV, Ibit to^ as in other parts cf 
tins kingdom, the prumttre am} highest lands are on the 
west; and further, that the gnass in Pomona appears in 
the form of a nucleus, round which, or towards whiph^ t^c 
secondary strata uniformly tend. 

I am, &c 
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XtV. — Account of a New Species qf Larus,jhoi 

in Zetland, 



Ify LAintexcK BbMONiwTdM, Esq. 



In no dqpartmieiit of Ohhuthol^gj iuwobflciirity andcDnoi^' 
Ibeen mm ooiuipciioiiB dian in what Kfattes to the Gutf 
fribe. AMaodffk widely difAued— of roanmig and migra-* 

lory habits-^-of striking and interesting peculiarities of in- 
stinctF— and comparative familiarity of disposition, many of 
the speded of this genus of birds have been long indistinct- 
ly chancteriaedr and aome are yet hacdly knoim to natu^ 
ralists. 

The yoiHig^ of all the'ipeeiea of gulib which we ha'tfe 
taj aocuiato aeoount^ dife fidom the pakenft-birda in llidr 
plunu^* and fiequently in dier modea' of life; and the* 

different species approach each other aitea by such nice 
gradations, that, without a continued and intimate acquaint- 
ance with their varied appearances in their native regions, 
or the possession of th^t practical tact in detecting specific 
dsfferenoei^ which such on acquaintance ia best calculatedr 
fe-ooofay a mefe examination of the eitemal charactefa* 
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and anatomical structure of any particular individual, or a 
tcapsieDt observation of its linbit^ wiU often bei ipund in- 
adoquale tp doterniime its specific rank. For example, the 
Lqaier was hog Ijonlbundfid villi thei GwUr Bkck-btcked 
QvHHt vni the jocmg of tbf P0rmnikm detcfUMd woA 

The lire an^ Vefy interesting species of goU whidi 

forms the subject of this paper, seems, till lately, to have 
eluded the observation of ornithologists, and, inhabiting 
and visiting only remote regions, to have been known only 
to their rude inhabitants. But although I have myself ob- 
served it on the s^iores of the Baltic, and on the coasts of 
the Gerinan Oeaaci» it is to it« ooeiifieiioe in the Shetland 
IsbHids tfaat my poeieot obsemtiona ave csidWirdjF rau- 
fined, in that eonntry, possessed of so awny laie fiicilitica 
for the investigation of ita ftmlogical objects, I fiist hebmsn^ 
aware of the existence of this species, by accidentally shoc^ 
ing an individual of it, in the autumn of the year 1809^ 
The singularity of its appearance attracted my attention ; 
and though then but a novice in ornithology, and diffident 
in indul^ng the hope of diaooveiing a new spedes, in g 
iribe of hirds an prominently exposed 1p the tiew of natn- 
hilist% yet iny aiHoMQr vas awnkened, and my emtioos 
io pteeuxe aeeamtii infimnatiqii ci. its history and habitt 
hecame indefatigable. {That spedtnen was, unibrtanately, 
soon destroyed ; but, in 1814, I procured another, which 
I immediately afterwards presenteil to Mr Bdi-lock, for 
his Museum in Piccadilly, and it continued to be exhibited 
there till the dispersion of that valuable collection. Its de* 
Scription is the following. Length two. feet nine inchesi 
bvesdth five feet fourinchesi iddea silirtir^reyy and the 
ftat flesk«elQnied. The gener^ colour cf the hodjashir 
'tnth a slight shade of brown; darkest on the bucky wheve^ 
im aoma of the feathers, • finnt tinge of blue m^t be p<. r. 
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ceived; the head streaked a httle with giey; the rump 
flUd vent irregularly barred with pale-brown, and the 
iRArymid ieeondary quills dull white; the bill nearly of 
the same length as that of the Greater Black-badted GuU^ 
l>ut mofe slender, and less hooked. The tail oonasted of 
tweLve feathers, of a Uiiuih-grey oolour, some of which 
were faintly and irregularly barred with dull white. In 
weight, this species is little inferior to the Larus marinus^ 
and occasionally it occurs even of a greater size. 

The specimen which I have now the honour of submit- 
tmg to the elcamination of the Society, differs in no import- 
ant reqpect fram the individual above described. Its siae 
is rather smaUer ; but thia was obviously owing^ chiefly td 
the^uaual leanneas of the bird when it was killed^ and to 
the aubseqtient dnmking during its pre s er va tion. Its plum* 
age, generally, is darker ; tlie brown spots and bars occur* 
ring on the wing-coverts, and on some other parts of the 
body, better dfefined, and the irides dark-brown ; but these 
varieties are at once accounted for, on the supposition of its 
being a youtiger bird. From this ooitsideration, I have pre- 
ferred gi^ii^ here the description of the specimen sent to 
London, to lliat of die present one ; -and also ftimi its 
ing a mate Accurate representation of the general appear- 
ance and siae of thia bird, as meft with in the Zetland 
Islands. 

This species is never knoivri to breed in Zetland. It 
arrives in that country about the middle of autumn, and 
leaves it toward the end of ^riog; and this migration 
a|ipeafs to be completely general, at least, I do not re^ 
Amiber sedng one during the i^ioie summer seaaon. In! 
this respect it totally differs from all those species of known 
Gull, to which, on a supejrfidal view, it might be supposed 
to approximate. 

Its favourite resorts are the entrances of the more expos' 
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ed bays ; of the obean, a few i&ika off the laiid> Irhete it n* 
dften'ibinid alaiduoady attending the MingK-boats^ to pick' 
lip any oflals that msLy be thiown oveiboardi; and it ia 
oft» tdcen by a ling ^ htmik huiuA with &h; ^ito en- 

gaged in this pursuit. ' . 

It is greedy and voracious to a pttJfverb ; arid when al- 
lured by carrion, which seems to be its favotirite food, be- 
domea tomj[)&ratively indiff^nt to danger. It then quits' 
tfie ocean and the headliond^' enters the baya^ and bc^dly 
Tentutea inland. 

Generally i^ieakin^y it is rne; and t have hardly above 
once Men more tban three or fom indi^uafs A fime. - 
Oceafeionally a angle bird may be met with, attending a! 
large flock of its congeners, and feeding along with them. 
tJpon these occasions its peculiarity of appearance is very^ 
striking. 

Its usual deportment is grave and nlenti exhibiting little 
of the characteristic vivacity or inquisitiveness of many o£ 
its tribe, and it is roused to exertion chiefly by a sense of 
danger, or the cravings of hu^^. 
• When )t ffiesy it extends its ^iKngs mm than the other 
Updoes' cf Gull, ftad i^ flight is* also more buoyant.* 
And when not in quest d food, it i's df a reserved disposi- 
tion, atid seldom comes within the range of a fowling-piece,' 
but soars at a resptclfiil distance, uttering, at intervals, a 
iyiarse scream, of a sound quite peculiar to itself. 

It exhibits none o^ that remarkable instinct so predomw 
teii in maAy sp^es of the genus,' which pro m pts them' 
fiequen^, haittd of dieSr orwii lives, to warn othcif 
amauds of thte iAtkaij of ihs ii(N3rt8nkan; but 'when:<moe 
abrined, it coiniiioilly ffi^s off. 

Independently of considering this bird as a new species, 
1 had all along been induced to regard it as in an imperfect 
stage of plumage, having observed a considerable diversity 
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of coltHir aniQiig6t abv^Xfl in^vMiaals. wl»icb I had an op.. 
portunky o£ cm nM iji nf i i ' iOtHe beii^ d«rkevy aiid otliers 
%lilei^ Um the <pofiBW I ha^ 4eMvlbedr'HUMl ths 
eolinir qf tli« m ifumitbg aooiiKiBpoiidiiig wiataoBi fiom^ 
dark-brown to 8i!ver.grey. These changei a» parfaotlj^ 
analogous to what occurs in the young of the greater part 
of tl»e genus, and hence I was led to the conclusion of the 
present specimen being a young bird. But as, in those 
species to which this resemUance applies, tiie iris attainS' 
its pennanent colour some time before the perfect pliinuige 
is assumed^ I •oiild only form a; TBgue conjecture of its 
aduhappearanoa FortoaBl»ly»howe<rar|.in the aainefloBlEyt 
from whaoh I kitted the tfeiinea 4!bofe descrite^ was » 
eoQsiderafale BHqdber of lodinduals of this speioies^ in wluili 
I decidedly consider maturity of plumage. In goieRilr 
appearance and habits, no difference could be detected. 
The back and upper part of the wings were hght.blue, 
passing into white. All the rest of the body, and t^ie prim^ 
ary and secondary quills, dull- white. 

In the month of November last year, I observed a Bookt 
of upmunli-of a kundfed of thia-specus in theBiQr pf Baltar 
Sound, in Shetland. They remaned there fbr two or thieo 
woeks, going out to sa8» in aeaNli of Ibdd, regularly ai a 
partiailar period of the tide, and returnmg to rest for some 
time in tlie Bay. During this time I had ample opportu- 
nities of observing their appearances and habits, and of 
completely confirming all the views I had previoudy enter- 
tained coneecning them. Ui^ortunately. I could not at thafc 
time peaaue no adiik apeeiaMi^ firwa^tfae w«n|.of au^icieat;* 

heapry shol^ the peeulkyply thiA-i^ {iNniiee le^stuigi 
at any oonsidenble distance^ itte eflbot el tho sudUr sifep^ 
which could th^ akmebe proeutad in ^hat diflftw^qWter 
of the country. 

It is in Unst, the most northerly island of thie groups 



that I have found it most frequently, and where it isdhiefly 
known. Itis there tliat I have alvenred it first to arri^; 

and this most generaUy occurred when the wind was favour* 
able from the Arctic regions. 

In stating tlie claims of this bird to specific distinction, 
the circumstance will not be overlooked, of its being re- 
garded by the Shethmd fishermen as a distinct species. 
Such an ofniuon is not to be oonndered as wh<^y unim* 
portant; for, unhiniwed, m thb instance, by pt^udioe or 
^eUidmesB,— 'possessing the moat aetect Dpportunittes of ac- 
curate observations on the more palpable and distinguish- 
ing peculiarities of those birds which their country sup- 
plies, — their attention, from their modes of life, naturally 
■directed to those observations, — and they being acute, and 
perfectly competent to arrive at just vonduaons in connec- 
ikfin with them,— thdt testiniony may be oon^dered, at 
teast, a sttciiig'|n!esitDipid0n, in mj^^iort of the piKftensnms 
^tiuB bird to &tin£^on of spedes. Indeed,! have aeldom 
'foufd their sagacity hi aocnratdy marking such specific 
boundaries ; and, in this instance, in compliance with their 
conviction, they have distinguished this bird by the name 
of Iceland Scorie, (or the Young Iceland Gull) ; Scoric 
being tite general Shetlandic appeUation for the young of 
several species of the gull ffflouly. 

Of the i^aoe of its breeding I know nothing. It is pro- 
bable, I thin![, that it selects for ibis purpose the diores of 
Lqpfamd and Norway, of iSie Faro Isles, and of Icdand. 
IHieiiame, indeed, given toil in Shethmd, would seem to 
indicate that it is at least Ibnnd in Iceland, although I 
have not been able to trace the origin of the appellation. 
The intercourse between that country and Shetland was 
formerly more frequent; and if it was observed to be 
numerous, or to breed there, it might naturally enough re- 
ceive the name of Icdand Gull. 
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Additional Account of the Iceland Gull 
By Mr Lauhence Edmondston. 
{Read SiSd March 1822.) 



In February, last year, a paper was read to tlic Society, 
describing an intcresUng species of Gull, wliicli I had first 
met with in the Zetland Islands in 1809, and wliich is 
known there by the name of Iceland Gull. A specimen 
was at the same time exhibited ; and, though a young bird, 
and not arrived at mature plumage, it suflScicntly displayed 
the more prominent external distinctions of its species. 

I have since, however, been fortunate enough to procure 
an adult bird, which w'dl more clearly confirm the opinion 
of its being a distinct species, and establish the accuracy of 
what I formerly suggested regarding it. 

This specimen, which is now exhibited, and is submitted 
to the examination of the Society, weighed 5 pounds ; its 
breadth, between the wings, was 5 feet 2 inches ; the lengUi, 
from the point of the bill to the tip of the tail, 2 feet 5 inches. 
The back and upper part of the wings pale-blue, head and 
neck streaked with grey. The upper part of the two middle 
tail-feathers ashy, but this apj^earance is quite accidental 
and unimportant ; the rest of the plumage and the primary 
(juills white ; irides pale-yellow ; the claws arc dusky ; the 
feet and legs much like those of the Herring Gull, but 
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9pmndnMy kitger;. the wings, hpwevcr» proportioMlly 
AfoHet; the genenl ihifie of the body.fuUer^ end. kit 
tapering ; the netk n unusually thick and strong ; its flight 

is more equal and measured, and has less of tliat kite-like 
soaring which others of its tribe affect. The bill is long 
and powerful, not so much hooked as that of the Lams 
marinus ; and when the bird is alive,; it jys pi a pale-yellow 
cdour, with a patch of a deeper shade nemrlhe point of the 
lower wandiMfl ; its length is four indies. 

Thb yecunm was a Teiy ^i^iiict mal^ and wap shot ii| 
Balta Sound, Zetland^ in November last (IW), out of a 
tbck of two or tbiae hiudrad jaf tins ppecies. 
- In some specamens that I have e^uunined, in Zetland^ 
hardly any grey was to be seen on the head or neck, and 
such I cQU^^de^ as in .th^ jnoie ppirfec^ ^nd permanent 
plumage. 

When I first described this species in 1814, I was not 
aware that any thing similar to it had been noticed by ami- 
thiAi g ical wrp^ben, the leinole situadon iif Zetland beu^ to 
Mttle fiHrooniUe for my cmmltiiigfaookaon natmnl Unary* 
I have anee, bowenrery fiound sfgaeB deiKfibed, which, in 
aorae. points, seem to agree with the Iceland Gull; but 
these descriptions arc so brief and obscure, at least so far 
as my ornithological research h^s been carried, that little 
accurate or full information from them can be obtained. 

It would be superfluous to repeat here what was detailed 
in the paper already referred to, regarding the habits of this 
bird. I might simply itate^ that the observations then 
mad%.have been snice amply and satisfiMstocily oonfimed. 

I 'have especially lemarfced, in Ihb spedes, the ab< 
sence of that instnict so conspiciious and kiteresting in 
its congenerous birds most allied to it in size and gene- 
ral appearance, \Thich renders them so hostile to the 
sportsman, by warning other animals of his approiydi. It 
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Haplaya KllieiDf the activity or clamorous curiosity of mtaf 

of its tribe ; nor is it equally acute in detecting danger, 
though more uniformly reserved, and sufficiently caiitioiit 
wbiai its fears have been once excited. 

l!lie ]^umage is swan-like, viry ^ the down -am ti» 

frAte t»mf aM> hat tiit ^4 hiy Awwrijiritn, Cimf 

teriftic partiality f» aoimiy I iMve muMdv Sfy mmM 

myself, to procure specimens, which otherwise would have 
been inaccessible to the fowling-pi^. 

It is generally observed to keep separate from other birds| 
^d tlus fact is of itself a sjfroBg fifesumptiiiii of ita distinc- 
tion of species. 

superior tp that of the ot]|er guOs; and the pssMT «b4 

be ^KFy cifoilttspeM. ia appi^sachiiig it wheii wvamited. 

As in other species of this family of birds, individuals 
diifer from each other in point of size ; and, as far as | 
have observed, the male is larger than the female, — a re- 
mark which may perhaps be extended to other species of 
its tribe. From this differsaop diflfyy I was at one peris4 
disposed to believe that there ooentftd two apepies of io&. 
landCKdl, havmgatdatiaitoeMhodffryansiogBiislDtbi* 
which eadsts between the fihneater and LesMr BlMsl&*hBSke4 
Chills, and the l^mw J'knut and eemui; but siibsequeat 
observation is not so favourable to this opinion. 

It is more perfectly an oceanic bird than perhaps any of 
the larger species of the genus ; and from its habits might 
be regarded as forming, in some measure, a link between 
fhe move pnmnneDtly defined Gulls and Petvds. 

I have alwi^s observed this species to be uneoimnonly 
^ when it .first arrives in Zetland, in autumn. Indeed, I 



haidly remanbev ever aedng any bird equal to it in this 
respect,— a drcunistaiiee vhicli, tfBgethsr with that of the 
nngiilar compactness of its plumage, and voracioiis ayi^ty 
carrioii, first induced me to suspect thb marine culture 

to be a native of the higher latitudes. This conjecture v as 
confirmed by accidentally falling in, at LondMi, with a spe- 
cimen of tliis gull, brought home by the Arctic expedition 
under Captain Bi0ss» which agreed with the description I 
bad given some years before, of the adult Icdand Gull; 
with this trifling diffierenoe, that there were seaiodly any 
gny streaks to heelMsMd4Dii the head or neck,— a diflfer. 
cnce which mi^t, indeed, refer to age, or diniat^ or sea- 
son, but certainly could not afibct the identity of species. 

If the opinions, then, which I have suggested regarding 
this gull be adopted, they will present to ornithologists, of 
a numerous and very interesting genus, a well-defined spe- 
cies, before obscvirely known, assuredly undescribed, as a 
British bird, and may aulliorise the trivial name of Larut 
Mdmikm^ by whieh I hM ^ifdpciafid^n^iy^^ it^^^ib 
VttplMlM^ bMfa id iilB AMkDimiMBi AuA 'iti ^ im i gM 



1 m ) 



• ij.). .i»«f^r#.. . •; :■ r"\ , :^:: *.'> Vi^ 

,,,..lufce3».,^«i? «/i « Lake in AbcrdundLire.j 
By llr W, MjkcoUfUvBAY. 

- J . ' , - - • : •; : ^ ' , "". .'r'.^ : 'r > 

(iJcad 9^ February 1822.) i ) 

. . .. . . ■ : . ■ . .', » I :wr'.> f 1- 

: 'v. ■' ' ^iigiaii^ •' ' ■ ■ ' " iT-'" . 

On^ oC ^ pjUntBf 'Which form the subject of thia oamb 

Mp ChjnnnBy feiitar 01^^ Abndioi^ilii'^tillgr 
1819L Not having seen the Nupkar kOea before, Mr 
GixMim took Ins specimens Hor tliat plant in Hs oonunon 

fonn. There existed, however, a considerable difference in 
point of magnitude, which induced me to suspect, on first 
seeing his specimens, that they were not the same. I ac- 
cordingly proceeded to the lake» where, besides the variety 
fimnd liy him, I had the pleume of finding another, much 
pore lanarkable. 

The Cofliy Loch, pituafee about three miles to the north 
of Don Bridge, nev Aberdeen, is a circdar hke^ aboni 
half a mile in diametw, with brown water, aueh as we oon^ 
monly find on the muirland districts. It is in general shal- 
low near the cdge^ and rather Restitute of vegetation, hay- 
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jag nwi^y the conunon apeaes of Potm^geton, LUth 
fiOa kietirirUi and Mgrioi^j/Uim tfkaiimi but |kl i^ 
iiorth aiid.wait partly wher^ it is deeper, thm is abundance 
Stwpus Jatms^i Aru^ido'f^agmUeg, and otber kog^ 
aquatics, in the open places, between the tufts of %hidi 
grows the beautiful Nymphtm alba, so rare on the east 
side of Scotland, and so very common in the Hebrides and 
West Highlands. On the north side of the lake aye some 
pf^es of the plant found by Mr GrL£NiiUE» whije on the 
west side is abundance of another and more remarkable 
yarieiy. 

The ^wp plants agree in possesaing t)ie foUowiiig chains 
jters, niud^ noted fiom a oonsideiable number of ^^esli 
^pedmenst . 

Calyx. Periantbium pentaphyllum, magnum, coloratum^ 

foliolis obovato-rotundatis, concavis, patentibus. 
PoHOLLA. Folypetala, minor ; petalis patenUasimiSy cu- 

neato-lineahbus, erosisy dorso nectariferia. 
Stamina. plaw)enta linearia, recurvata, quadrupEci se- 

rie digesta, reeqgtaeiilo inserta. ^therse adnat^ 
F18TXLLVM. Gemen oy^tiifn. S^lus b^em crassuiL 

Stigma pekatum^ eliipticMPO^ndatum^ radiatum. 
PjsaiCABnvM. C<qpsula oortico6a» ovata, multilocularis, 

polyspenna, (vix pulposa, bine minii^e bacpa vera). 
Semina. Nitida ........ 

A person £»Uipg Mpon the two plants, at a distance from 
pach other, would be ready to describe them aa distinct 
fpecies. He might thus 4mfi|^ that, three spedes existed 
jn Sopdandy w1|o«b cssentisl pliaiaGtera might be as fdlow : 

N» mqjor^ stigmate integecrimo ellipUeo. 

N. media, stigmate repando sub-elliptico. 

N. wmoiy siinrmatc dentato subrotundo. 
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Ift liie Me J^^^ iul^^r MMM Ibmof 
l)ie flowfifs Aire ti^iiwstfAi two iMiiM in dimiitMr $ tbte IiAms 

of the leaves are approximated, and even cross each other ; 
the leaves are snuMth^ and their outluie is regular, widiout 
fiinuosity. 

In the larger Nyf^uar <X the Corby Loch, the flowm 
flie g pa i er a% about Ma indi and a half in diameter ; 
iflfcicfc of liie teKfm iMPfe tfco ajpjpKwhiiated i iJie iNwk clf the 
Iwf is very sKghtly pt^beneot, espedaBy oQUle Mies; tbt 
oodine as* in fhe last. 

In the smaller Nupfuir of the same lake, the flowers are 
not more than one inch across ; the Idbes of the leaves are 
widely separated ; the outline is irregularly waved, or sub- 
angular, the lobes being distinctly angular; and on the 
back of the leaf there is a good deal of fine whitish pubes- 
celioe} especially dbout the middle nerve, and onlhe iolies. 

In theihsty as Insfieeii flnd^ llie rtSgiiMiia ^ffipttod and 
isitifo; in die aeeoody eBipticflly but wave^ ; ill die tfuzdy 
founded, and very ^Bstinetly dentate. 
' The difference between the common form of Nupkar 
ItUea, and that of the larger variety of the Corby Loch, is 
not great, being observed chiefly in the size ; and between 
the latter and the small variety, specimens occur of inter* 
mediate character. Hence, however Afferent Ae common 
N. iuteoj audi as i| b seen in die south of Seodand, and in 
the Island of NordiUist, where it oocnrs in gnatpeifec- 
tion in the lakes sear Loch Maddj, may appear firam the 
dnB a nuthwe M^pAor of die CoAy Lodi, it is pnMblelfatt 
they form the two extremities of the same specific form. 

The N. minima of Smith I have not seen ; but it is to 
be observed, that both it and the synonymous N. kalmiarta 
of HooKEB, have precisely die character of the small variety 
of N, lutea mentioned above,— ^cepdmr in the case of the 
margin, which Smith descrihes as gieen. The species of 



Nuphar^ therefore, require to be more accurately deter- 
mined. As to the petioles, they can furnish no character, 
being twa«dged in all; and the afipPOTimation of the lobea 
of the leara k searoely of imporlanoe } Uie wme^ of 0011^ 
must be aaid of the jmamB odour. 

It may f iiiliher bo icmarked, lfa«t file epecifio 
is not the most eHgible, when there are two species to wlnck 
it might be applied with equal propriety ; and the seed- 
vessel is by no means a berry, being simply a thick cap- 
sule, with pulpy dissepiments, but having no gelatinous or 
pulpy mass in which the seeds are imbedded. The necta- 
ries on the back of the petals hate not been noticed, in as 
fiur as I know; and the stigma Cia seamly be caUed ses-' 
sile, ifhen between it and the germen theie intervenes a 
neck of oonsiderahle aiae* 

Many of our plants exhibit variations similar to the 
above, even in their native situations. The Polygonum 
viviparum, for instanc43 ; and the Thytmis scrpyUum loses 
its artMoaatic smell on the summits of the Hebridian moun- 
tains. Njfmph^M alba experiences oc^^ionaUy a sitmiav 
diminution in sise} and I have seen the leaf not mm than* 
lime inches in diainttar, but in thiacasoall the parts rIm 
tilaroiigini Ham. It wMI' not bo surprising if at le«l 
some oCdit koaities of (air Seol^ iV^ mmima be fimndf 
tO'pfwent a ^toinudf^ variety of JV. hUth fVfie observa- 
tions, however, which Me to determine this point, can only 
be made by those who have it in their power to compare 
the varieties^ by studying them in their native situation.- 
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XVL^(ieogrmtical Sketch of Part of the Great 

. • s ... . . . . , 

.^jr Mr GxoftGB AjTOJniMV of IiiTeniess.' 

•O.J' . • if .. .i, ... ... ^. 

Ik this communication I propose to give a minmJcigicrf 
sketch of part of the Great Glen of Scotland. " ' ' * 
This extensive valley cuts across the Island in the direc- 
tion of NE. and SW. from Inverness to Fort William, and 
thereby fonns the boundary between the middle andnaiitH^ 
em divisions of Scotland. Its bosom is adoilied and en- 
ikM by tke Loelis. Ne% Qichy and Lo(9ky« aai^j^al^ 
toivdrdfpoiitioDS ihat opw ill 8uifiM.eoii!rtitM4lto!|0i 
,<k' lheC^edflinaiiCailiL. Its utmoct kngtb^ W 
flea, nmy bedidiit^ ttikBi^ aiidaltho^ 
its termination on the eastern coast, still the ranges of 
ihountains that bound its sides do not stop exactly at that 
fKHnt, but run on for several miles, on both sides of the 
Murray Frith. 

As the geological description of these mountains forms' 
a ptiadpil obp^ in' die pnsmt eDomninication, we Bhall" 
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. trace them to their termination on the east, and then west- 
ward, to the central chains, at Fort Augustus. 

Fortunately the view^ from any of the heig^ta above th6 
town of Invemesfl, exactly endbraeei the whole circuit of 
thine 'mountaim^ firom their extranity on the NE. to that 
on the SW. ; and it ia, acoardin^y, to the olgeots induded 
within this paoorainic Tiew, that I now intend to restrict 
iny'daserifrtioD. From these hills we ohsenre, on the N£i . 
side of the Frith, the entrance to the Bay of Cromarty ; 
and passing the eye along towards the west, we find the 
coast skirted by a line of fine sweeping hills, whose course 
is interrupted at Kessock Ferry by part of the Beauly 
Fridi. The same chain of hills is observed rising gently 

' fi^m thevea on the Inverness side of the Ferry, and, after 
•ioMog the weD-kilown Cnag Phadric» we see them ter- 
Buna^ after a course ol six miles, in the neighbonihood 
of Dodifinir. At this point, 'idiich is at' the lowest ex- 
tremity of Loch Ness, we observe a change in the height, 
bearing, and outline of the mountains ; and, with this change, 
which I shall afterwards shew to be both of physiognomy 
and composition, we can trace the continuation of the chain 
along the edge of the Loch, all the way to Fort Augustus. 
Heie our view is boimdsd by the \mt of the horisorii 
Stopping, therefcMre^ at this point, and then directing our 
eye to the south side of the valley, we Aseem a third 
nu^jeof moUirtsiBs, rtRining, opponle to the M wte have 
just mentioned, by Boleskine and the Fall of Foyers, to 
Dotes, a village situate at the lower extremity of this side 
of the Loch, and nearly opposite to the above mentioned 
point of Dochfour. Above this village another change 
takes place, both in the direction and character €/[ the 
itage; for, instead of pursuing their former oofurse, in a 
Ihi^ irith the edge of the lake, the mountmns deflect con- 
ttdemt^ towards the cast^ and, subsiding into a smooth 



and low tidge, which t aftmhmrds shew to be cook 
posed of transition-rocks, they fall mUf the law grouiidb 
between Fort George and Nairn. 

Such aie the ranges of hills seen from Inverness, and 
ndndi. alt -^ontiected ^th. iha&^MMmtof iheiQwat ISim 
MmifaMifc to detarihei. ^ ' > 

Igi ffMtPiidhy the df* iriiirii^ .Ho in{|^:teiililfN 
dtodttdl tlM langes o€ Jte 'tMs andT Sto&j pMdD/iitf 
Boai<hiw» and ikote of SltxAiiGibaKk.vAmMl^^ 
Inverness^hire, but these have no coaneeticHi: wit^ . the 
mountains of the Great Glen. 

According, then, to the above statement, wC shall have 
to di9cribe» in the circuit seen from Inverness, four distinct 
iailgc9l,o£ mountains. The firafc of these extends from tht 
cmranoe to the Fnth of Croniaitj to DocUm^.: Wil 
seoondy ftam Dochfimr, or rather from a pdint.^DilMf 
nc^padi^, 1b. be afimadls notioed) bdiiod :to Fdd 
Augustus ; the tfaiid, fihom Fort AugMus tolXnrea; tni 
the fourth, from Dores, by the Muir of Culloden, to Fori 
George. 

After describing each of these in the above order, we 
shall conclude with a brief exMnioatioa of the aUiunalml^ 
tea oontaioed in the intenrmog vaOej. 

Fim Rai)»«— J^nwi Ctomar^ lo Xhi^bmi' . j r 

It may be observed at once of this range, that it is part 
of the great deposit of Red Sandstone, which has been so 
frequently described as skirting the whole of the cast coast 
of Scotland, north of the Spey. Whether this red sand« 
Stone is to be coondered of the same nature with, that 40r 
soribed as occupying so hrge a portion of the west, Ooli^ 
I am not able to determiiie> having never seen any of 4ia 
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iDcks of that quarter. I amjt faMreV«r, cb^bm^ that, atf- 
as my obsarvatbn e%Uia4$t no dajMate or greywadca^ 
flimilar to thoie which oocOr in the nd saiidatoiie 4)f Sky 

and Applecross, are found on this c6ast. Nor does the red 
sandstone of the range at present under our view, rest upon 
or alternate with gneiss, or any other of the primitive rocks, 
as it is said to do on the west coast, unless it be near Doch- 
four, where it approaches mountains of gneiss and granite. 
Its relations in thiis direction, however, I have not yet been 
able ntisfactorily to explore. I may also remark, befoMf 
commeocing the partimhur description of thia aandatone, 
that it i» in onie spot (near Fortiuoe) eomvd fay a BDaU 
'portioa of flcoondary abrata, which, altlioiigh I have not yet 
examined, I ooooeive to be a mere prolopgatkm of the 
secondary depoeita of Morayshire. The odier points of 
resemblance between this red sandstone and that of tlie 
west coast, may be gathered from the following descrip* 
tion. 

The principal range, or rather ridge, which skirts along 
the Ross-shire coast, rises to the height of from 300 to 500 
feet, and presents an outline in general waving, frequently 
tabular, and, in one or ttro instances, broken into short 
and sharp peaks. The bearing is unifonnly towards the 
east or north-east, and the dip ia towards the west, vary- 
ing, hflfwever, in regard to the Magnitiide of ita angle, A 
.similar uiufbrmity of dip and bearing pervades the whole 
Off the mountainous chains in this district ; and it will per- 
haps save us the constant repetition of the same north- 
easterly tendency, if we here, once for all, refer to the nsr 
. tural position of the Valley of the Ness. 

Of the ridge here alluded to^- the acclivities next the sea 
arc frequently precipitous ; but, as might be expected^ from 
the direction of the dip, the 4ope towards the intetior of * 
the country is much mora gentle. Bed Sandstone, whkli 
vol. IV. af- 
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feMns the wMe of llds ridge, MUftitatet also the wfaola «l 

the peif^ntfula called the Black Isle, lying between the Fritht 
of Cromarty and Beauly, as also the land for a few miles 
round all the shores of this latter Frith. On the Inverness- 
shire side of Kessock Ferry, the remainder of the chain, 
to Hochfour, .c^flnsting of three or four hiO% is fonaed of 
ihe same nrndsteiie, atid its associated conglomerate. The 
most ooDBpkiiHmhill in tkk pert i» the faeiMitiful end wt^ 
knomi Craig Fhadiie^ on whoife eaoiBttt u nttiaft^ the welU 
IbMMni vkriM fbrt. ItgiyiudlyriiMfim di^irlll^ 
Ckdiiwbttrr]^, ntiiate at liie enfnmoe of the Canal, to the 
height of 500 feet, and terminates in a tabular, or ratfaef 
elliptical, summit, whose length is 220 feet, and breadth 
100 feet. Towards Kessock, it subsides into two lower and 
mural tops ; but its acclivities, towards Inverness and the 
Beauly Frith, are sloping, and highly cultivated. The 
higiheat top is surrounded by a wall of vitrified earth and 
fltones. Whene the manes are bat partially vitrified^ «« 
ean diKeratfaam tabeooaqioaedof theaandataneaildcaD- 
gloiiietate^ ivlnoh fona the great body of ^ hiD, as irell 
aa of boviden of gnrnte, gneiss, felspar, and quarts rack. 

To the west of Craig Phadric, the country, for many 
miles along the Beauly Frith, is composed of the same red 
sandstone. At the extremity of the Frith, however, its 
{MTOgreas is stopped, by the approach of the granite and 
gneiss mounudns of Ross-shire ; and, in the Aird^ the di»* 
triot lying along the Mmth side of thia sea^ its mufMiit^ 
k iottoifii^led by the appearance of graniteJuBa at a pilaee 
called Phopacfay. Tlieec ire diall afterwatds aheir tolat 
the termioation of the deeond Bange, namely, that mnmng 
from Dochfoiv to Fort Augustus. This last range conae- 



* The Titrified surface doos not exceed six or cifpht inches in diameter* 
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qttBBtly cuts ainliet ih» Ibe of the< Bondstone chain, andr 
&Us into th6 sea two miles behind Crai^ Phadric. 

It is in a quarry in this direction, opervjd, near the viU 
lage of Clachnaharry, for tlie use of the Caledonian Canal^ 
that the rare and ]>eautiful mineral fohated celestinc occurs. 
It is found in the dandstqne^ in giinute detached cryatalsy 
and in veins, and sometimes aswoiatsd vilh oaksreous qpac, 

fia¥i|ig.tliiis ostioed tfae geMol extent of ooimtiyocGu* 
pied' bj Ibe' red siiistgnq^ it is nov iwoessaiy to enter a 
fittle moie particulBily into its compositimi. 

This iedssndstiinecmislsof minute parddes of quarts, 
and a few scales of mica, either simply attached to eaok 
other, or connected by a basis of red, seemingly deconu 
posed, felspar. Its coarser varieties form a conglomerate, 
which consists of pieces, both round and angular, of gra- 
nite, gneiss, mica-slate, felspar, and common quartz, the 
whole being cemented by a hard basis of quartz. In many 
places the neks are so exposed, that the transitbn from 
the coarse oon|^omerate into the fine sandrtone csn be easl* 
]y trsoed'; and when this is the case, the transitum either 
takespilaoe by a gradual diminution of the porticks of ihe 
conglomerate, thereby passing into the sandstone, or by an 
^ alternation of successive layers of coarse and fine stone. 
Even sections of the same stratum or layer will deve- 
lope these transitions. Sometimes one part of the mass 
will' be of fine sandstone, and the rest of ooaglomerate, or 
unconnected portions of the ocngkmetate will be found 
fftrarlMflv inclciflfd in the sandstone. FrsouratlT an im^* 
^pi^^a^ ' |fiM^flr can be discerned from die cosrsest conglo* 
nmla lo the finest aandstone, and then the kiger frag- 
neiits appear s^kingJn the sandstone, as if they had been 
wedged into it In regard to the position of these two 
substances, I have observed, that, although the sandstone 
and conglomerate frequently alternate with each otlier, the 

n2 
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higher strata, or the tops of the hills, are almost universally 
formed of the conglomerate. This may, however, be owing 
to some extemai forces, which have swept away the softer 
and finer strata of the sandstone. 

The 5trata of red sandstone are generally horizontal, but 
they are also very often highly inclined, and even perfectly 
vertical. They seldom continue for any great distance 
straight, but are often waved, the seams between the strata 
being incrusted with scales of mica. They differ widely in 
their hardness, thickness, and tendency to decompose. 

Such are the results of my examination of this formation. 
Its junction with the other strata has hitherto eluded my 
research. 

We shall now pass to the consideration of the Second 
Range, viz. that lying between Dochfour and Fort Au- 
gustus. 

Second Range. 

This chain, from its commencing at Phopacliy, is not 
exactly conformable with the direction of the one just de^ 
scribed. It crosses tlie red sandstone at a small angle, 
and, if its bearing were produced from Phopachy through 
Dochfour, it would terminate nearly at Dores, on the op- 
posite side of Loch Ness. The mountains, accordingly, 
are not parallel with the margin of the lake, and appear 
rather to be joined together by their lateral planes than by 
their extremities. The mountmns which compose this chain - 
are distinguished from those of the red sandstone already 
noticed, by their greater elevation, some of their summits 
being 3000 feet high, by a bolder and more rugged out- 
line, by steeper acclivities, and by a more uniform vertical 
position of the strata. The general form of the outline is 
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msfa^ indtni^ to conkaL; but the undulations aie 
ihortery and moie numeioiUi Uum tboK of the sandstone. 

The most oonqneuous mountain in dunn, whidi is 
upwafds of 90 miks in length, is MeaulfoiirToiiey, ^Mn^ 
guished by a single lound, huge of granite; and the 
lateral valleys it contains are only two in number, namdj, 
Un^uhart and Invermorrison. 

£l tracing the strata of this range, from the shores of the 
Beauly Fnth» we first met with several low hills, intersect- 
ed by deep gullies, rising from tfaeaeaatPhopachy, nearly 
ibor miles to the west of Inverneas, and trending in a trans, 
▼ene direction across the oountry towards the higher and 
more central mountains, along Loch Ness. These hills, 
which gradually inerease in height as they retire from the 
are all formed of a beautiftd red wiety of gnmite, in 
which the felspar and quartz greatly predominate over the 
mica, or of what Professor Jameson denominates gramt^c 
gneiss. The structure is lai^ge, granular, mcliDiog to slaty, 
and the strata are vertical. 

As &r as I observed, thisgranite contained no interpos- 
11^ veins, nor did it seem to possess any additinnal sunple 
nunenJs beodes those that enter mto its own composition. 
Interposed between these granite hills and. the sandstone 
strata formeily described, is a small tract of grey gneiss. 
Its existence can be but sddom trsced on the mde next 
Phopachy, owing to the (juantity of peat and gravel for- 
merly alluded to ; but as we advance into the interior, it is 
more and more exposed ; and, on arriving at the acclivity 
towards Loch Ness, its strata are completely developed in 
the course of Dochfour, or rather Dochgarroch Bum. 

The water of thia burn has cut through the rock, in 
some places to the depth of 100 feet, thereby ibrmiiig a 
wild and narrow gully, in whidi the nature of the strata 
can be eamly and perfectly determmed. They seem entire^ 
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ly to consist of one substance, namely, grey gneiss. This 
rock is of a very soft nature, and hence is easily jienetrated 
by frost and running water. It is disposed into thin strata, 
which do not rise much above the horizontal position, and 
are inclined, in this piaoe^ towards the south or south-east 
It would be useless to record any of the varieties of this 
gnaas, as they aie but few in number, iad dyad'—iy Ai 
ilie piupailioiiB and colour of llie cMeMt^U^^ 
iThe most interesting drcumstance ftiiniaig^i^^ 
\be occuirenoe of granite Yeins. These are e jilnau a d y nu- 
'merous, and their courses are completely displayed on the 
sides of the gully. They seldom coincide with the struU 
of gneiss, but generally cut across their direction, at an 
angle variously inclined, rarely perpendicular. The gra- 
nite veins vaxy in thickness from half an inch to two feeL 
These veins consist of a red or white, large^ granular gr4- 
nite^ sinnlar in general U> the gianite just defecAbedy ast)^. 
cumng in the man of Phopachy luUs, but iMsAog as to 
the intensty of the ookrar and lustre, as wdl asin hardness, 
'^tlns latter property is often so great, that Ilimobaerved 
'tlie granite veins hanging over a precipice, after the so^er 
•gneiss has been swept away. Their colour also points out 
their direction among the grey strata of gneiss. ' ' 

These veins afford a fine study to the geologist, exhibit- 
ing great variety of intersection, shifting, and branching; 
and although the gneiss near to them is sometimes oontort- 
ed, it also exhilnts the same structure wiieie no vttas are 
•visible. ' ■ 

To these observations I have onfy to add, that the gndsB 
does net extend along the margin of Loch Ness above titkj> 
^taSHeB, It then gives pbee to a smaQ-grained granite, or 
granitic gneiss, which forms nearly the whole of the re- 
'miunder of this chain up to Fort Augustus, and, conse- 
qucntly, the last substance wc have to describe in this part 
of our circuit. 
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41k ftkpn^ wjr.k ale fton ^mitt to 1^ tp 

It might easUj be ^ii Ma MiM iart !inlli mktamt. OttstWi, 
4n fact, not Ear (ram XXjehfour, which presents a red, cfiiai- 
biing declivity, might apparently be described as composed 
of red sandstone. An examination, however, of the rock 
in its original position would soon disprove this falUcy. 
After pafiiang Maulfourvoney, this granite, which occupies 
$km wlMife «f Uus chain, at least catbe tide nesLt Loch Ness, 
pkce totgiieiai^ which oontiBaes as the piemBii^ jwek 
to^^rt A«giiitu% andftondiflM idl die wiy lo the o|v 
fMhie ^liow 4if . Loduiber. 

Die fltnta of the grjoiile Mem aot to-be my iegakr«s 
to indlnfltioii and bnriiig, but their altemalioiM witii gnsiae 
are frequent and distinct. Whether this rock is itself to 
be considered as a mere variety of gneiss, I have not yet 
sufficiently determined. As far, however, as my partial 
observation has gone, I have observed little of the slaty 
structure characteristic of gneiw; but, oa the contrary, 
have ehnoet alvays found liw anaeea of thaaa atnla to be 
qmie coMpeet^ aiid deatitiita«f cfiiy appeaaaoeef fli^gtu 
iari^ or altemalum of the ingredients** 

■l^ieirhMdnaiB«ndawnpactneee» in.fiKt^ aeen-loMke 
thet wel adapeid far jnulding ; and thef baire^ I believi^ 
been eoeordingly used in the oonslructioa of the loeke of 
the Canal at Fort Augustus. 

This mountain range, which may be considered as com- 
posed of granite and gneiss, also contains beds of granular 
foliated limestone, which are siUiated in the gneiss. The 
best kaowa beds aae those ta Gka. UnqMhart. Thcsse bed& 



* Professor Jahmom* I believe^ comiclen tbe lock of thin district M 
gneisB. 
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ooQtain foliated and radiated a e lyuttt e^ flwous tremdil^ 
miA ^if«ft i^M^f gj)f ^ wan Tilt tr t ii o iitf mmI artj riw- 

fite oem aiioaiMdilid wiifa « bamtilul wliifee wktf of 
•IUiIilir,inteii^hbouriiigattMofgiMite. None of the 
gems, except nAfJoytltd and garnet, have been at y«t dis> 
covered in these mountains : but it is probable that zircon, 
and perhaps tinstone^ mi^t be found, by a careful and 
minute examination. 

Having thus noticed the general characters of the range 
lying between Dochfour and Fort Augustus, we ihaU mat 
trace the strata farther to w iidt tha wots but, in pursuance ^ 
<tftha plan kid dmiMtdMOMMnoBDMBtaf thii Afitf h, 
ooiiliiiUft .oiff iUniiri|Haiij hj ^ndn^ a^ aacouiit ^ dia duMi 
• ■ ^■M fcin y aloni^ aoHlii ttda of lioah Mch* Tin ^muii 
ni—wrri al Fart Augustus, and tmnnatei near liM nL. 
lage of Dores ; it forms therefore the third chain we pro* 
poeed to describe, 

THiE]> Rakgb. 

« 

Far the tint eight ai% after leafing Fort Angutto^ 
dia BMNnMsBaitt'dnB ^Bnolifn an priMci^^ 
granke and ayouta. 

Xheio neha poMtii no great peaaHaiiUw of dUmlafe'or 

position. They are not independent formations, but seem 
rather to be connected with the great ranges of primitive 
mountains that stretch across the island in a north-easteriy 
direction from Lochaber and the borders of Aigykflhiie. 
I need not theref(»« notiaa them any farther, as any obser- 
▼alkna-of aflane (and th^ ira aa yet hot few and hnpeilaet 
coidd oidy cotiobcrata mate aeeiinite and faettar known 
deecripliont. Thcae mountaina of granite and iyttnte are 
9|iooeeded, near the cdebrated Fall of Foyers, by a chain 
composed of (^uartz-rpck. Tliis beautiful rock has alwaysi 
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been irfiierfcd by the nntm of duft bat 
tit idalioM to Ibe M^^ibouriiig flli^ 
aSkxAty and cztent ef tkpe ii^iiiAe for the iii Te it jg tkin 
cf the mbject) heve not jet beea properly aMrtaaed. It 
VDold, in fiict, leqoiie a pertsn lendent in the eountry, 
and well accjuainted with its geogra^^y, to undertake such 
A labour with any hopes of success. 

The outline of this chain is of a smooth conoidal shape, 
with regular and neariy equally undulating hills, which rise 
:toJi great hdgfat, and are eKtoemely bare, from the ihiiK 
ness of the ioUy and the heidmi e£ the strata. 

The qtati-TCiBk |l0iMBes in general a bvecoiated or 

^^j^^^s^^ii^^^ im^8^fc^^^liH^h^5^ ^^I^^^^K^^'^^^ ^B^B^^l ^Bb]^^j^i^i^^^ uifi^bB^^^ ^ti^^li^iif li^^ 
whitecr^hwwiA heMiof heidyiiitgt they aJee amply 
edlwe er penetieleeeeh olher. Id wamt iimtimeee, ddorite 

occurs instead of mica^late ; and it is not at all improbable 
that a minute examination wpidd detect large beds of that 

jsubstance. 

Small specimens are seldom found to illustrate the dis- 
tiii^gwiihing characters of thia -quartz^nsk; but in large 
awMes, the imbedded portiotty' both mmd and angular, 
M eenly obiervedy aad era ten to fton the aae of e 
pee te eercHd leet 111 cuPoumftieiiQe^ This ooB^^ooMHtfed 
roek diAra itom die eniTwpnaJiiig nwdber of the red 
ewwhl— e jjifelhin, by afiwhir epdBioiecry<triBiieep» 
pmnee, by a want of the general dark-red colour, by 
forming mountains of a higher and more broken outline, 
and by not amtaining any portions of true sandstone. I 
have only farther to remark, that tliis chain is also con- 
nected witli the central ridges tending towards BatlcncKh ; 
but thaty in the direction of Loch Ness, it stops near the 
above mentioned village of I)one» which lies at the aaitth* 
cm extrenity of the lake 
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FOUETU RAIiOS. 

Resting upon, and immediately succeeding the moim- 
tauis cf quartz-rock I have just been noticing, there occurs 
a ridge of a lower and — mKIm i ooiikK^ which commences 
above Dores, and, idler passing, in a confinued line, by the 

ridge tends «Hn to die cMt i3bm4mt4i iSm^bAi mm^ 
ifiolely preceding it, and hmm h doee-Mlfc le in fio- 
k a gid fine of edge of ihe LoA. Cimeufilly, be- 
tween this ridge and the centre of the valley, which we 
may consider as the river Ness, there intervenes a space of 
firem one to two miles. This space is covered by a series 
of alluvial matters, which, together with a similar deposit 
fronting the sea between Fort Geoige and IiwomeHj akatt 
be afterwaide particularly noticed. At Dores, one or two 
liiUa fiocury Ibnied ti{ red eaadrtone, and deeoribed eevcral 
jonago: they aie qinle pnvtul* md mtto\» ooMidHu 
ad perls of Ae sendekme ftnaadon fixuierly deeeifted» 
ae m-teading to Ae nei^ l i wi w rf af Do chi wv on the ey^ 
peeite ade of the valley. 

This ridge, which forms the fourth and last chain in the 
circular view from Inverness, is known under the name of 
the Leys, and may be distinctly seen in its whole length 
from the riang ground immndialrly abava Ivreraeae. As 
seen from this pontioii, the Leys seem to prooeed ham iIk 
bofdenaf Loch Ness, ar Stnlh i&rrick, and run in an 
« imifiirm direction al^tfaa any to Nairn, wiMKliw]rM^ 
anicaig the alhnd «nd endsfem fianniteui of 
The ww er riagn l a r dMuraoteraf thb ridge, and the one arhkh 

diitb^uishesit from every other cMnn the eonntry, is ks 
0 
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*'^Miftvokitt"OtilfiiB ^uoi^^ioitt ftti jftnoLc wrtwiiW'^ lixxit 

twenty miles. ■ - i »;..,. ,..,.,»,., 

"The height of this ridgiS nr'iiom 800 to 500 feet, and 
the accK^ties on both sides are gentle, and covered with a 
deep bed of aUuviam. The cover of alhivial matter is so 
'ODiiskbmdbJe^ as in general to ooncedllw Btt^ thus ker- * 
imgw» the tHdj-menn of beoonnn^ acqiMmted'iR& tliaift» 
^'kmftdBAm'^ i|iitfniBi.''Mgi%*lMi4lM^^ 
^iiieiiiKWTngviippnzvvi pe OMWoBuy 'Wbiwiiht inmiWy 
^eneraDy slightly InAfldMto Ulelnltei^ iiiacte^MlMitf 
, dhUMJay mdining toritibymftte, i^' i ii ti i to i B^ taMl 
mcnudly conglomerate, sometimes bearing a conndefttUe 
resemblance to greywacke^ and, fike some of the varieties 
of sandstone, bearing marlcs of being in part the resuks of 
a process of crystallisation. 

in these 8lzata» « ftnr anipte mmetidB are inet^i^ 
fliii vn^px&tBf 'faCBfy ^pvy odissreDiiB "ipuTj woA itdbf 
liyiiles. ♦ • •• - ■■' 

The mountainous ranges endrding - Inverness, I have 
shewn to consist of gneiss, granite, syenite, quartz-rock, 
slate-clay, red sandstone, and conglomeTate ; and it now 
seems necessary, for their final elucidation, to describe the 
characters of the idluvial matters in the Gnat Valkj aar- 
TowHUd by these mcNHitaina. - 

The principal part of this qpaoe is oofvered by^the waters 
of liM'fiCon^ Viilli woA. I^odi Mesiy and the TfBMHider 
^onna the M-flf liie €aMoite<^^ 

At-Fofft At^^Bstmy the*highe8t point of this cxtenaiTe 
VaDey, an aDiivio] collecliep, oom p o a e d of die dehrisof the 
neighbouring mounlains, spreads itself l)ctwecn the Lakes 
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lini aid Ok]ft£ md ft ■bbIat bfid a£ ommL cdMBtnAflBB 
ntamipCad Lodi Loehy , em be tiaoed to the oppoaite 

shore at Corpach, near Fort WilHam. These alluvial de- 
posits have always supplied abundance of materials, and a 
compact bed for the line of the Canal, while the absence of 
. large masses of fixed rock contributed to render the work 
.jDoore expeditious. Another alluvial flat, free fiom htg^ 
flocks, liMinfjik fldiennie nrther kxise m texture, oocun «( 
the lover estvinily of Loch Neai^ betwcm it end the 
that oompleting the tndc of Uue gnat Ceael AH tface» 
.eflufiel bede eie tiinileilj eomtitnted ; end hence, de- 
•aibing those in the immediate vidmty of Loch Neii| we 
may form a very good idea of the whole. 

Between the Murray Frith and Loch Ness, these depo- 
sits arrange themselves into three flats or banks. The first 
and lowest, is the one through which the river Ness and 
.the Cenel rtin^ end on which the greater part of the town 
of Inveness is built . Bemoved a little waj back, but iif> 
i^g eboee this to the height of 50 or 60 ftet, end oodifgr- 
Img the qpaee between the tooth benk of the rim end the 
ridge of the Leje ftmerij deidribed, appene the ieoond 
fit, or table^pround. And, lastly, on the oppoate rade of 
the Ness, proceed, from the confines of Dochfour, a series 
of low, waving, and steep hillocks (not surpassing 200 feet 
in height), which terminate, after a run of six miles, with 
the oeldbrated Phorvaine, and Fonuiehuricby or the Faines* 
HilL This last set of hills are incHned to the mditane 
la^ge boandH^ thie nerthcm «de of the VeUejry at an 
aii^ of ton W to 10". 

Agrcoablo to tfau aeofmnty a person proeeeding firom the 
river ta(Wflrde the louth, WQttld fot pan oiver the lower flat, 
which appears in the form of a beautiful strath, of from 
one to two miles in breadth ; and then, after ascending a 
steep bank (of 40 or 60 feet in h^ght), he would come 
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t|Mm a ine anoodi pUta, iNNinded on the imitli Wf 'lim 
Ley^ and oontainiiig on Hs mrlbBe imy'of tlie iMmI[ 
iind most Iieaiitifbl Ims tlie oimnt^ TUVfOMndflM^ 
wliich IB the most interesflng of the thi«e, conimences fiew 

Loch Ness, and runs all the way to Fort Gtorge, a distance 
of from 14 to 18 miles. It comes close in on the back of 
Inverness, forming the Castle-hill and the site of the an- 
cient castle of Macbeth ; and then turning' te the eatt^ it 
proceeds along the coast, towering above the sea, or leliib 
i^g into sweeping and wdant banka. Ita bieaM batwetfi 
the L^m and the WETariea ftem one to ibur unlet; baCdM 
meet interesting ciicunislanoe attencUi^ it ia» thU a 
milar gravel bank, of the very same boglit and ehanwlar, 
can be traced, with very few interruptions, along the whole 
of the Beauly Frith^ and on the opposite shores of Ross- 
shire. 

I shall now mention the substances of which these alluvial 
beds are formed. These consist of iiagments of rocks be- 
longing to the primitive and secondary classes, and thqr 
exhibit not only all the varietia found in tlie noontmns of 
the neighbouiboody liut aho many timt appear to Innre 
come finom very Astant parts of die coimtiy. Buoii ate 
the white stone of Ben Nevis and Strath Ommh k Bos^ 
shlre^ and the quart»>rock of Foyers. The snb s lan e ea 
of this gravel occur in nearly horizontal beds, which vary 
in fineness from the smallest sand to round boulders of se- 
veral feet in circumference. The most general size, how- 
ever, of these fragments, is that of a man^s head, or of a 
large cannon-ball. The rocks of which these are composed, 
are prindpally the IbUowii^^ via. granite* syenite, gnass, 
wiriHilaffj seldom or new da^-^lata, varieties of primilivo 
trap, green-sloiie^ and fthpsr-potphyiy ; qoartMock, chin. 
ftee^Jate, wlulebetone, A«A oooinion lelqMur, eoomm 
and precious serpentine. Of the secondary rocks, I only 



ohierved red sandstone and its oonglamfiratc, "ya^^wnyj^ 
fmmioi. white mmdntuwi t JMit^mgw 4«y ,af tlie nnfP9d^y 
iii<|illfMWi<gitHy'WdBfc. Clay oocurs but 8eU«%T4Ml 
iMMftlliMiBAR mtHM fltf lAi (Miii iifc thil dklriititittdMtib 

witttedwitk a layerof pefitw . . i ) > ! : , 

i. • ' ••- ' . '■ 
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XVIL — Observations mi the Immsr 

Zetland. 



Bj Lavkekcb Eovonaston; Esq. 

(Head 6th April 1822.) 



Theke are few bifdt to winch anomakniB and perverted 
nw^fv^ have been moie aeoribed than tathe Coh^nkm 
InuMSf* It bM'been lepneented as bioi^tUa c£ 'Byu g / r ^ 
as CBOMUig boisteVBus oseans merdy by swiiMiiiiftj as 

batching Hs egg under ils wing, or fefning Us nest on'the 
surface of the water. And nothing more deaiiy dfaUMMi- 

strates the necessity of investigating patiently the habits of 
birds in their native retreats, than the fact of the angular 
improbabilities that have so long been mingled with our 
infminatioa of a species whiehy £rom its number and gene- 
ral dilftrtaij ongbt ]tmg nnee to have been emnctfy 
kBawn.' . 

ThtftsMiieoiis and iinriiU opfaiim 
ipecic% seen to have been defivoed ci&er on obseuve or 
mduhNiB andMii^, or as loose aaMions unsnppofted hy 
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actual obKnratioD, intended to aooount for what aeemed to 
be datteulL And it does appear surprising, that the only 
supposition which obviously resolves or precludes these ob- 
scurities, should not have at once presented itself to minds 
in the least degree habituated, not indeed to doeet, but 
practical ornithology. 

In proaecuting this interesting branch of natural histafy, 
I wia Boon struck with the unsatkfactoiy and obieuie opi. 
nions gencrallj entertained regarding many qmea of the 
ColymhciB genua, and mm eapedally the Immer; and I 
eaiiy embraced the cpfauon, diat thia bird -wm merdy tlM 
young of the Great Northem IXver: but I detemnned to 
confirm tins by patient ofaaerratkm, and partioiku'ly by con* 
trasting the two birds together, and it was not long before 
this opportunity was afforded me ; it has since been fre- 
quently repeated, and has left no doubt on my mind of the 
accuracy of the opinion I had first formed. 

The Immer is found during the whole year in Zetland, 
tlxNigh in summer it is rather less numerous, and at this 
aaaaan it ia BMt fiiaqiiaBtly mat wkh in ik^k iadivkUuda. 
Ili BMl hti Mffcr been discovered, nor haa Ha yoong been 
o b e afwed n euuMip a ttyin g it Ita sine and plumageindiflcMnl 
bidi yidii ai t ars fiariowa; ila mgumai gmmAm indiatinct 
^ TheaaJicts, takmi in. ooaBeolion, prove, I think, this 
bii4 to be Mt yat anEiftti «t an dhiltMIe; and they agree 
.ferfecdy with its general description by naturalists. 
"■ That it is the young of the Northem Diver, is, I con- 
cave, equally established in every respect 

I have examined specimens in all the different gradations 
of plumage, from the more imperfect appearance, of .the 
Immer till it had almost attained the beautiful and vdl* 
marked piiin^fr of the C. glacialis, Thm Wfmmoh ap- 
. p«sntly juil ppanng jafo the acMt ftoH^^me mqatly .eb- 
acmed during summer, and too e«rly.iii the season ta sup* 
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pose them to have been the brood of tliat year. Those, oii 
the other hand, which I have met with in autumn, were 
chiefly in that plumage most distant from the appearance 
of the Northern Diver. The size^ genecaL Mpect^ and voice 
of these two birds-^their modes of swummng, divings and 
flyingj are fmciaely the flame. {Thejr frequent the samcf 
iitiiatioii% aod Ihre on the same fiiod. 

I have fleen nqpeatedlj, in Zatlaiidy in autumn, and at 
that peiiod whan the joung of the GiadaSi might be ex^ 
pected to he full grown, and to arrive in that country (or, 
if hatched there, to appear in the bays), families, consist- 
ing of two northern divers and two immers, apparently in- 
separable, and the actions of each toward the other quite 
characteiiBtic of the reciprocal relationa of parent and young 
.nni. 

The immers^ in this contrasted atnation, seemed as large 
as the others,' biH dkl not iwim so elect, or hxik so Hvdy 
and acdye,' and Unete dbiefly distingmahed by the abssnce 
of the ii^utebarsaoosathenecki they wexe abo kas ean* 
ly ahmned. When fired at, the nortliem drvws took wbg 
with facility : the immers also, but apparently more reluc- 
tantly ; and after flying for a short distance, soon alighted, 
when the others,- as if unwillmg to relinquish the care and 
protection of their offspring, dropped again beside them. 

That the immer should use its vnngs less than the adult 
bird, is only idiatmig^ be anticipated from the analogy of 
the habits of many of the spedes citioB fianily, the yoili^ of 
which go to sea almost immeifiately after bnrstili^ die dwO ; 
and hence, being so early habilnated to di^ni9,-as a rssoiiroe* 
of food and safety, seldom use Aeir wings, but when driven 
to extremity, or to effect distant and dangerous niignitioil 
It is accordingly in autumn, immediately after their arrival 
in Zetland, that the immers are most frequently observed 

TOl. ivv * 
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they are seen in caDtpai^ of three or fouv MifidtiAli^ 

and are usually more accessible than at other periods otfht 
year. They then appear fatigued and emaciated, evidently 
firom the effects of a long voyage ; and are more intent in 
■earching for food than providing for their safety. 

It flies with rapidity and eaae^ thoiq^ it generally picfen 
diyinj^ to cMe its piamn. Its innga m very niiiaeutar» 
but it does not empky tliem to assist hs motum nndter 
mUet, m some other 1Mb dBed torit mttfimnly pnacte*. 

In Zedand) no disthMlion seemi to he known betiteeii 
the Immer and the Gladalis, and, ifhan the htter oeenn^ 
it is termed Immer. 

The Colymbus Immer, therefore, is merely the young 
of the Great Northern Diver ; and what here remains to 
be stated, applies equally to both birds. 

I have little doubt that a few pturs of the Collymlms ghh 
eiaUs breed in the more secluded moranes or islets of Zet- 
land ; but ihte cooM not by any sieans supply the nimiber 
which are met witb at aU seaiona among theae iabnidi^ 
wheKy indeed) it is rather n numenma speoesL 

It is one of the most expert divers; and its movemenCa 
hi its native element are highly graceful. No bird with 
which I am acquainted can remain so long under water at 
one time. It is partial to sheltered and retired bays, though 
it is very often found in the more exposed situattons,^ and 
18 well calrailated to brave the ntmoat fury of the storm. 

It is never seen on lan^ even fti^ Rpoa^ bntf ob^ when 
voundedy or iBacaaed. Its sleep 19 taken on the wntetv and 



a> ■■■sauna, iaife»W«lM AstkMisiiism.trilMitta 

istit^. 
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Seems often to be continued for some hours together : withr 
it* kead undei it» wing, it may be fpo^noQdy obaervad. 
piwilre^ floating it tile diMotioft «if tiicr n^Qd ^ tilK but 
alwi^t MlfidflQtly OB it» guwni agiipiit miifw it U 'vk 

may eammonly be ekpe^iad to' W met yMk mhm ibe^ 

The pluniage on the body is so full, tncl the Hikhi •# 
thick, that small shot makes little impre^ion when the 
back of the bird is not turned to the sportsman ; and it ii^> 
therefore the practice of the expenoiced to wait for thil^ 
&Tourable situation, or to take aim chiefly at the head o» 
neck. It dives with great celerity on the flash of the pan I 

of wnkiQg .fiir thfe intMMntapy dipping of th^ bill in tfii 
water,— « daibit wlneli moet ef tfaed&Kers practiia fhmlw* 

to time as they swim along the surface. 

It is exceedingly tenacious of life. I have seen it even 
when mortally woimded, with its head literally shattered, 
and the brain perforated in various directions, still struggle 
to eecape, with almost undiminished vigour and sagacity; 
and as it seemed impottihle to kill it speedily^ without un- 
fitting it for behig a apecimeny the flportsman, relenting at 
its tormented has been compdkd to pat an end to tfaeni» by 
beheading It 

From its marked ten^ousness of life, and comparatrve- 

ly superior power of suspending respiration for a consitler- 
able time, I am disposed to expect some peculiarity of 
structure in its \Tital organs, and, with this view, shall avail 
mys^ of the first opportunity that occurs for its accurate 
disseetkm. 

I am at present engaged in endeavouring to dete^nbe 
the validity of the ddms of other birds of this genus to bcf 

09 
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ODOadercd as distinct species. So far as I have gone, I am 
difposed to consider the Black4hroaUd and the Red- 
UmtaUd Divers as the same species ; and I have no hesi- 
tilifm in asseiliiig my bdief of the i$jp€<^^ 
jow^ of the latter. I oMahdt shMquiteeoffieqpoiidi^ 
witfadiedefleEiptknof llleCof^m&MJl^^ ndooez- 
amiiibig caKltt% the under part of kf 
ftnruginoni ffdiMri juit ihootbig fiarlliy and tlM body in 
other respects, beginning to assnme the plumage df the Red- 
throated Diver. Another Speckled Diver has indeed beeiv 
described, but I do not perceive that it diffisrs in any es- 
aential leapeci from the C. skilaiut. 

If thaae iwwb, then, be aomct, we shall find anlj two 
Aadilct apeaefly the Coj^ymSitf ^ilocMit and the C a^^ 
iriimaMSf wheie wol separate speciea hsfe been umally ie* 

Ediiiburghy -» 
Isi March im > 
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XVIII. — A JDescryftwn qf two New FlarUs qf 
Oe Orifir AiM, JimM m SeolkML 

By B. K. Gbsvilui, Esq. F.B.8.B. M.W. S. &a 
{Bead Jmmary 



EcHiNELLA, Lyngbye, 

Oem. Chab. Massa sub-gelatmo6a» granulis solitariuy 
cuoeatiS) ciloogalisve^ farcta. L ysob. 

Eehinella drpiilaruy miihi, 

JSchinella, Jilis simplicibjiSi striciis, langiiudinaliter cc- 
gualUmSi compacHs^ cfuneatu, in circulo pkmo dUpotUii. 
Tab. iriii. %. 2. 

Hab. In paludibiu et ihmlii laoti fliteiitibii^ aape ad 
fo^ mortua, Sec 

• 

Individual plants very minute, but, from generally grow- 
ing in considerable quantities together, the species is suffi- 
ciently con^icuous. It exists, either in dense maaaeSy pi a 
dull-green colour, with a slight submetaUk lustre, or ooca- 
ponally duperaed and attached to the atemB of rushes an4 
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grasses, dead leaves, or any substance immersed in the 
water. The form is perfectly circular and plane ; the filft- 
ments or bodies of which it is oompofled, numerous, wedge« 
AapeA, and more or less translucent; towards the base ge- 
oeiaUyy but aometinies in the middle^ of esdi wedgj^-Bbiyped 
AamentylsBtriBismBettiie; imlllunne aeittmi aUetq 
^aeetttSmwhuihet any aqtHfdon t^kes pliite a^ that part, 
From its fragile nature it rarely happens that a complete 
circle is seen, but I have oftener than once obtained more 
than thrcc-foiu-ths of" one. The circles are of different sizes, 
(UmI the filiform bodies composing them of different diame- 
tersy and consequently some are more wedge-shaped than 
others; those of the same circle are, however, genendly 
unifonn. '^e cdour is a greeoish-ydJow (as £ir as di^ 
eolouied portion extends), iMt there is always a eonsidem 
able part of each cuneilbrm body aystaOineor tnuupannt, 
wbidi nay anse fran a collapse the cuuteiits. In the 
centre of each <:ircle or congeries of jdants, is a circular 
unoccupied space of small diameter, which being invariably 
present, may perhaps be its pUune of attachment to the 
stances on which it grows. ^ 

Of this most singular genus» Lyngita, in his excellent 
Tenktmm Hydrof^fkiogim Da/mca^ has described nine 
ipedes. Mr Arvott and mys^have ascertuned three of 
these to be natives of Scotland, viz,' £,JhgHcultxfyt, E. gc- 
hmmAi, and E. paradoxa ; besides another, that may pro- 
Miy pro^•e a new species. 

Early in 18^, I found this plant in a -rivtriet near 
Dumbryden Quarries. Soon after, Mr Aenott met ¥nith 
it, and detemiaied it to be new. I egaon procured it in 
Mar<^ freoi'irMery 
buigh. 
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OiiOioifBiiiA, Agardk. 

Gek. Chab. Fila gelatinosa, temuaa, ooii$iDUi^ ixitus 

JhutAcuhta; gramiUB q^MraceO'M)ngU ; apicSbuaramui- 
hnm ineranaHs, apicuMk Tab. ym, fig. I. 

uliOMWWtion «f iMtMiitB, grows in the fim «f annll kji 

tiifli, Iben half an inch to near one inch in height. The 
individuals which compose them are filiform, about as thick 
as a hog's bristle, of a yellowish or olive-green colour, ex- 
tremdy ^xtble, and yielding to the slightest motion of the 
miar ( and akhoii^h very tender to appearance, 4hey poesen 
oonsldeni^le tenadtgr* Bmti thread <or itMd' » at link 
abqple^ and 8ubattani]«tsd:atit»>baae. litMQii'thwwBmik 

aoB fi a ntinpetl anipla to tkt aumoat, f4iara tbaya^e Aot 

wfrnrpiently ahortly iadkedL Tba iqiioes af the iHRuidMft 

ane kicrassated, of a darker colour, and terminate in a re- 
markable semi-transparent apdculus, wliidi of itself is suffi- 
cient to determine the plant. The whole frond is filled 
ifbii a gelatinous transparent mass, containing throughout 
ka ml mAc auhataaaa cbioag ami .cy l qid fi aal gramka, whieh 
aiiaipa % mamm and aUgbt {MMasure. 

Ita^HEM ^lately lo paper and nnca, a^d, if proBervcd 
m Iha hmty Moven §ma ok bang noittamid «itli 
wMar. 
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TiMplaiit di|e«iip( appear to l»iniTeqiie^ in tlie Frith 
of Forth. Eaily In Mafdi I found it, in oomj^y 
with Mr Abnott, on the Black Rocks at Leith ; it grew 
there at the bottom of small pools left by the tide at almost 
low water-mark. I have since found it more sparingly be- 
tween Newhaven and Caroline Park, midway between high 
find low water.4narky on rocks, and intennised with yoi^ 

plant8| whidi have puailed every naturalist who has tondiad 
upon them. Of the two latest wrlteriyAaAanH and Ltng- 
ITE,' the ibrmer has heen most suoeesrfvil in eslaiiKdiiDg a 

good generic character : his own observation it may be 
worth while to transcril>e.— Species vere singulares et 
loco dubias continet hoc genus ; neque satis scio, an revera 
tres illc^ quashuooongessi, unius ejusdemque generis aint^ 
cum poD nisi umcam vivam vidi, rel^uas duas tantiun sia- 
cataa. Mul^ tanen qcnnnunia habanty aed adhuc dufaium 
comprimere nequoo^ an GL pandoxum mt wgpitahile, nee 
naVi^Jf . Sifn. JJg. Scand, p. xnnr. 

AoAsnB has only described three species, OL para- 
doarum, Gl. chthonoplastes, and Gl.Jktidum (Conferva Jbeti- 
da of Dillwyn). Of these, the first and the last I suspect 
can only be retained ; the other (Conferva of the Flora 
Danica and Dillwyk, and OtdUatoria of VASCHSn and 
Lyi^gbye), whatever genus it be rsfierred to, must be ex- 
iMad from GUcMnna. Mr GmAT» iriio^ fiom the pmdi. 
giona niipbtt' of new geneialw baa himself or iaconjiuio. 
tion with others^ manufiutuiied in his lata wark, stands sobm 
chance of havmgalew of them adopted, has, from this sin. 
gular plant, constituted a new genus, under the name oi 
Yaginaria, a distinction which it seems really to deseiye. 
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OF THE OROEE ALOJB. 317 

Lyngbyk, in addition to the above Agardhian species, 
has described, under his genus Bangia, one decided Gloio- 
nema, viz. B. rutilans (Conferva rutUans of Roth. Cai, 
Bat. iii. p. 179*) His B. quadripunctata, if not truly Gknth 
nmaJtMkm^ at which he is himself doubtful, also belong* 
toAiajkm^B gBmuf and periiape Ao lut mkani, but 
of this I caniiot 'mjflk tqpd oatnnly. 

Tbe gBamBangiOf if made to indade ihoae pknte only 
wliicii ham the internal granules diifwaed in the fimn of 
tr a nw erae stria^ would be a very excellent one, and would 
comprehend all Uie species it has at present, excepting those 
I have named as belonging properly to Gloionema; it 
would be composed of B. crtspa, lafninaria,Jusco^rpurea, 
alrofvirmas and manmUotai all of which have a distinct and 
common character. 

B, Ummefria baa been detected in Scotland by 



/ EaeplanaUon qf Plate VUIy, 
fig, I, CRokmma apiculakaiu 

/jk Plants ma^pmfied. 
8. Sunmut of alvMB^ 
4. Granules. / 

. ^ig. II. EMneO^circtilarii,^ ., 
1. Plants m^jmied. 
f. Da wy hi^ly nnynW^ 

Edinburgh, ^ 
January I923t, J 
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9f 4lht Aer. f Msm Omsbmit, M. D. If. W. 8. 



CThe adaptation of the objects of Nature to one another, 
and to the state in wbicl» they 9X% .found to «9d8t, must, to 
evory inteUigeiil obeerver, sppear beautiful and striking. 
l%is 18 periuqfM nowtae moie conqpiemit tban in tlii 
•tnictufe and intfioicts of ' fi M i yiftl ^ I'^ p all other tihingi^ 
howmr, it affiMsts us like lest foraHy in proporticai aa it ia 
fioniliar and ofdlnary. There are many ahinial instineta 
and diapoations that would appear exceedingly ciuious, 
and in the highest degree interesting, were it not for their 
familiarity. Not to speak of the bee, the curt, the swallow, 
and many others well known, there is, I think, something 
exoeedingly interesting m the atructure and haUta of the 
Common Mole (Tidfa Eumptea of Liiivmds). 
. Had we never aeen or heard of aych ap MaNl apd ita 
opcnrtiooa, and were we to be toU bf • MVfte* ibit Am 
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eTsieUd 'm aome distant country a little quadruped^ ipimmd 

tfMd^imilii^ In Hkem tof^dnimeisf ID> Ml at 
•wpoi yaids^ im^mg thste •fubtcmoM 9mh -of jint 

sudb a heigiit and breadth as to be convenient for itself, 
casting up in htaps the superfluous materials in its 
miy, and forming to itself convenient and comfortable lodg- 
ings in the bowels of the earth, we should certaiDly thiJik 
it m wBpy cunouBy or perinps m impnobablc narratMk 
But this is Tidthuig more than a deaaiigfdKmtd ihe Cosbqwi 
Maktf tkai little sctm waul rMA we flfl aonvtll kasir. 

^ I ha?e never actuaDy witneBsed many of the Acta I 
am going to detail oanoern}ng the operatkma and habtta of 
ute Bfde, I must rtHe fiooietf, 4li8l I false wtj m> 
^orumtion with regard to them from a most experienced 
joihI scientific mole-catcher, Mr Robeut Pletche*, gar- 
dener in Bonnyrigg, near Dalkeith. Mr Fletcher is a 
man of great ingenuity and accuracy of obsers^on, and 
4very tdependaioe ii to be put mi his statemeote. He is 
-tbeasfviBatoiv Jteo^ i^auidiic^ieamaloebaenre^ «f^mait 
ampBobBit liaifawwanaeBit si -die •aaalractien of Tmafiai^ 

fimb to onanar poMgr* Tht iny imraMinf ia ite 
mkingof ^'dnfify'of a loiaoaliar tern, ao laa te enaUe 

iIlc plants in it to enjoy the benefit of the sun^s <3ireet rays 
as long as that luminary as ahovie the horizon. He iinds 
this so ad-vantageous to the fruit, that he never misses an 
abundant crop of grapes, and those of a quality supeiiar 
.-to mhat are usualiy produeed in honaea nf the <^d eoA- 
jfttoatiaH. iGeaeiiil DuaHAU of iMBg^ WfA Mr MiL- 
AmoAy kave both kad ipipe-hooaea taoatam^ 
id on Ifr FleferfierVi plan, and Aid them perfeeUy to 
ipnanr. I -liaTe abo aeen odber inmtifllai by Inm cf 



ff^ OBfidUtVATIOKS ON TU£ MOU. 

giMt iogetmty and utility,— fiarticidttrly a sort of lakiy 
fWMiffirtifd with a foUoTy finr tbe pnrpoie of iMk^ doway 

aB^gulatodHamywi andaooiilcalinihdUuiiwlii^irailK 
hy a rope thrown two or wan liniea round it, joined agaiii 

at the two ends, and running in a moveable block suspended 
below the roller, and to which block the weight to be raised 
is attached. This invention is extremely simple, and de- 
•erves. to be universally known. It is perhaps the most 
|Nmetful mechanical contrivface that has ever been thought 
0tf and is foun4 to. answer extremely well for rooting out 
tnesL I think it shauld be named FJetdker's Commi 

But to return. — The siase and ektenor asppearance of the 
Common Mole is so well known, as scarcely to require de- 
scription. We all know it to be a little quadruped, of five 
or ux inches in length, covered with a soft fur-like down, 
and of an iron-black colour (white individuals sometimes 
occur), the feet being exceedingly short in proportion to its 
body^ the lore ones unicli larger, stronger, and niQie mus. 
cnlar, ihA the hind ones. Indeed, the niole foan searoety be 
taid to have any fixre legs. The feet seem to he fixed to the 
sides of the ammal, without the interventiim of legs. Eaoh 
ftot is armed with five daws or fingers, fortified with long 
homy points, the middle claw being a little longer than the 
rest, somewhat analogous to the human fingers. The fore-feet 
are almost tvrice the breadth of the hind ones, exceedingly 
strong, and well calciilatfid for digging in the ground. Th^ 
snout is long, and very much in the shapeof thatofa hqgp; 
the under jaiw hang extremely short in p ropottifln to the 
upper one; or, I should rather say,.that a iexiUe muter 
proboscis projects about half an indi bgrond the under jaw. 
the head seems fixed to th^body, withoat tbie intennulaQn 
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of any nesck. The tail is about an inch long, and covered 
also with down. It is observed, of almost all animals, that 
liie coiourt of the beUy, or that side of the animal which i» 
jomwilj towards the gimmd, or shaded most from the light, 
are of tlM finitMthiw. In the wobAib, tkaa diftmction I 
dunk, loBiilMmiaile tluui I hm noticed h to be in ally 
odier. Its bdly It vetyKttfei if at flU, fighter dum its bade. 
Tins may ^ oidng to its bcn^ almott all eqiudly exposed 
to the light, or rather all equally excluded froA it The 
male is considerably larger than the female. They couple 
in the month of March, and the female brings forth in 
May. She produces usually six or seven at a litter. On 
some occasions they aeeoi to breed twice in the year. Mr 
Fletdier has seen yeung moles in September, but this, he 
WByyUtm. The new4xifn moles are quite naked and red. 

The males oHen agSge in fieitte eamba^ whh one an- 
other, particularly in die spring season. Mr Fletcher 
has witncflwd dus, and tseen diem sritfe' Mie another with 
their teeth, and push and scratch violently with their 
elaws, till both were much torn. He observed another 
curious fact lately, in the Duke of Buccleuch's Park, at 
Dalkeith < He found a male mole caught in one of his 
trapSf and the entrails of it torn out, apparently by anotlier 
mole. A few minutes after, he obs^ed a mole moving 
abng the track, or ton towards the trap^ and killed it widi 
Ins l(Kit ' On taJung it up, he Ibnnd it to be a fema^ The 
lame day, and near die sam^ pho^ he found anodier nude 
caught, and in die ssme state as before described; and he 
killed another female in the same way coming towards it. 
Had these affectionate and disconsolate wives thus torn 
th^r husbands in endeavouring;: to extricate them from 
their disastrous situation? Or are we to suppose them 
actuated by a different sentiment,— >full of anger at their 
silly mates for being ao stupid as thus to lall into the snare? 
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iSach of the maiea^ when taken up in that tom gtate> were 

still warm. 

The moie constnicts a sni^ oomfortable nest^ in ukaek 
todepottt her kittnm ItkcoianoBl^ SpundiAsgiMiflfr 
om fields ilboiit even inlh^ or et no gient diaCiiioe bdofw^ 
the swfSue of the groimd^ atid ftnoed |ne%> bbom^ 
etobUfl^ or wfaatiever dte the field ptedooie. Il ia always^ 
of course, covered above ; and, to prevent the run firorti 
(lenetrating through the roof, there are placed on the top 
of this two drains or gutters, at right angles to one another, 
formed of consolidated earth, and having a gentle slope, in 
all the four direotiottSy away from the neat. A jakes, or 
plaoe for retiring to when about to evacuate the fmefl^ ie 
idivays fimnd al a little dietance from the nasty my nine et 
ten indiea dlirfmitf 

The focd of tUa aninMl eeema to eonsift mostly of the 
common earth-worm, and it is in pursuit of these that it 
makes such mighty efforts in the formation of its subterra- 
neous roads, and thereby often annoys so greatly the gar- 
dener and the farmer. The worms themselves often per- 
odve the approach of their enemy^ and struggle to escape 
from htm. Mr Fletcher has seen them flee from the 
moiley and the latter come out of the ground after them, 
and catch them. But molea seem to pref upon other anw 
mab bendw the wwm, tat tfaia aame dboerver onee aaw 
« n»1e that: had Beimd' a frog, and iraa JdUing it««i-It le 
commonly thought that the mole goes every day to the 
water to drink. Mr Fletcher, however, doubts the truth 
of this very much. After many years observation, with 
the best opportunities, he has never once seen them drink. 
He 18 likewise disposed to believe, that they do not ymd 
urine separately from the fiwes; but aa diMtcticn shews 
that this ^puidruped» like eveiy oAer ««' are ac<|uainted 
with, has « urinary bladder, the above opiniaa ia rsndemd 



not go every da^ to the wMei% Mr Fletcher telk me, iM 
his father (who followed the same professiott iirtth biuiw 
self) and he found them on the top of Arthur*s Seat, at a 
great distance from the nearest springs, or any water. Fro* 
IMy die rancxi why the bm^ have been thiMigilt to go 
every daj to die water, is^ tlMl their worifihigv m oftfiH 
fimndoMrHtettteflf rima or tmdctt^ or mth^noiil 
parti ct fidida, paartienbriy h dyy woathif. But tkb ttlM 
ftoni tfteir fhriing most -travms iii dioti ifcmtiBUii' 'Ic wt> 
obsenrabi^ that the molea male always greaiaalfesfiNi lir tlNT 
way of throwing up hillocks or het^ in the winter ansoif^ 
or in the coldest weather. This arises from the necessity 
under which they find themselves in such a case to &m- 
struct their runs, boresy or tosdways^ at a groatar depcift^ 
for the worms in the winter season, or ift cold weathcav 
keep hr bdow the surface, ao that the ttolci^ m kihmag 
iisBBkf imiflt g^ fiuctiier down, and of aduna Ikara ndvaocfM* 
liflii to throw op earth. In aaamMTf whan tha wiMhat 
and when tltefe is »oag)i of WMliiM aai Aarawu 

ihoe of tile grtiuiid, the war ma are on^ or near ic$- bmI 

then the moles, in hunting them, run among the roots of 
the grass, and have no occasion to throw up hillocks* 
For the reason why they ever do so, is this. They do not 
cngsge in the wcnrk as a matter of choiefiy or of amusement, 
0r of wanton mischievonsness ; but of neemkff hi the vrsy 
of proettiMig their d&yy food. Whea-they af^aoBP M d w 
dUnMydcm^ wty three or fcaruieheit tothnyaMMii 
gordnperUHBidioiitfwwethaf disianea jfron the stdfta^' 
they are then miM& to mofe aH the eaHh limaiJInlir 
above them, and must, in order to get forward in iMf 
work, contrive some plan of clearing away the materials 
they detach. The j^an they adopt is the following. The 
mole forms an upright, or saither a skiping shaft, and, aa 
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ht dahwim the «vdi with his rtmiig Ibifrdm and anoat 
fiiriiilihe fiNnft of the run or drift Uiat he 10 oakii^ he 
pddMs it hednraidi» m auoeeaMfe quantities or loada» as 
we majr cafl them, to the sloping hole or shaft which 

he had opened, and by main force, and successiye efforts, 
heaves it up till it forms A hillock,-i-imitating, in this 
wajj pretty exactly the operations of colliers and other 
miners ; except that these eEoploy machinery to bring their 
materials up the ahsft, whereas the poor mde has to push 
all iqp hj mere mnsenlar ezerdon. A mole makes his hove 
Hftds mder than himid^ and» in wotkin^ heseane 
to dn^ his nuitmsls hed^ wards toward the shaft, and then 
push them up. He ean, howefer, at certain phioes, readily 
turn himself in his road ; and he can run along it with his 
back downwards^ very nearly at the same rate as when he 
has it up. Mr Fletcher has often taken moles in his 
traps in this inverted position. It may be thought surprise 
in^ how much work one of them will do in a short tim& 
He will throw up dx or seven heaps or hillocks in a sin^^ 
ni|^^ each of than not weig^ii^g lew^ by estimalion, than 
■x or seven pounds^ so dial he nu^l^siid to remove fiv^ 
or 6fty poilnds of earth in a night. And it is oibservable^ 
that, however hard the ground may be in which he is dig- 
ging, the claws are always as sharp as needles. 

As the heaps thrown up by the moles, and the roads 
they make among the roots of the plants and the seeds 
sown, are both great deformities, and injurious to the pro^* 
dttctions the garden and the field> it is an olject of caii-> 
adendile unpertanoe to knmr the best and surest method 
ofcatchn^gorldllingthfUpamnuJs Three difSfnevtaMthoda 
have been ihouf^t of,— poisomng; watdnng the mole at 
V work, and coming upon it with the foot or some instru- 
ment ; and setting a trap for it. The first, I believe, is 
seldom had recourse to ; th^gh I understand it has some- 
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:tttitts been ttied> wad is said to have succeeded. But aa I. 
have had no opportunity of reducing it to the test of tdi- 
iMffinent, nor of icoiii^ adj one who has» I caonol prelmid 
'todotaihtit I hwe mm the feflpwhytwip^ for y om m 
big the ante; hut at I ha?e not tnkd i$» nor haaid of an/ 
'one who has tved H» I oan mj nothu^ ila mciatB:-^ 
** Take a handful of oatmea], and pour so muoh water on 
it (stirring it all the while) as to bring it into the con- 
sistence of porridge, or thin brose. With every Enghsh 
pint of this, mix ten grains of corrosive sublipate. Pour a 
small quantity of this mixture on a pieee of board, and lay 
it close by the mole^s hilJ. Drop on it twenty drops of the 
oil of rhodium, or of the «ii of thyme^ which haa had a 
.gfaiii or two of muik nuqgled with it The poiiui ii| to be 
.put down at ni^t, and in dry waathar.^— It ia not likely 
that thia ihould anawer, as thanwleiaa aarn^oiouaaniBlajta 
•hut perhaps it sometimes, like the dog, takes vegetable food. 

In the " New Monthly Magazine,'' for March last. No. 
.15. (publishe<l in London), I observe the following notice 
concerning moles. — *t A gwitleman,'* says the writer, " who 
was troubled with thaae animaU in his garden, adopted the 
iolkimiDg mi|hod -by way of eapwiawflit. H>iiiii|^ opened 
one of the-nma or tranites he wtiodiiead a mtSl qMtil|[ 
iif RMBi and aulpliury and, wImb in a pufieieat hlm^ oac 
^md it over with the mould diawn ham ^ tvaMli. 
Whether aulRication ensued, or (what is more probable) 
the fumes were highly offensive to Uie finer instincts of 
•these animals, the purpose was completely answered, §0 
they never afterwards made their appearance.'" 
. A (oppressing of quicklina will aometimes (4ear a field 
of tnalfh. Mr Fletcher once saw this effect very stri|b» 
m§fy aeqortplpahad in a iaUl of qaptaia PjBHttmX. al 
GartoB. It waaqiilearaMm waABKi)a»« hiAaftir Ihf 
4imbf» theyaUdiiappeaiid|.|ttihably'in QtfmK^Htm if 
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the lime having destroyed the worttit on which the moles 

feed. 

The mole may often be killed by watching it at work, 
or when it is engaged in forcing up the materials it digs out 
of its run. If you eaa then suddenly get in bekyw it with 
« spade or hoci you niij ihtaw it out, and destroy it; or 
you may oome upon ll with your fool, and fix it in the 
groundft till you get it thrown out by some instrument Tb 
aeoomplish ^is, you muil watdi ^ yon see the MOock 
where a molcf has been recently at work begin to heave,^ 
and you must ascertain, at the same time, in what direction 
the mole is going. For example, if she appear to be carry- 
ing on her operations, or making her road towards the east, 
you may be sure she is, when you see the hillock movif^ 
jmshing her materials towards ths west; and, therefov^ in 
order to secure her, you must turn your back to the east, 
and then tvead hwd and heavily on the east ade of the 
luQocL Yon wiU then most likely fix her. But if you 
some on her the c o u ti n ry way, she will turn bade in a mo- 
ment along her roadway, and escape. Some have employed^ 
with good success, to kill moles at work, a board, either 
of a square or circular form, containing aboyt 100 square 
inches, fixed on the end of a stick a few feet long, and 
stuck iuU of iron-q)ike8 four or five inches in length. This 
instrument, |lui^^ light upon the hei^ or faiBoak nhen 
the mole is seen to worlc, can scarodjr M to duslroy her. 
But k eider to caUdi a mole at work, the greatest aoftneii 
«f appioadi is required. It is searody possible^ sudi is her 
acuteness of hearing or feeling, to get at her without throw- 
ing off your shoes, and walking in your stockings, unless it 
be near by the side of a road, or other place, where there 
are constantly noise and shakk^; of the groundy by meaos^ 
fiDT ezaa|ile, of horses and carts, or OBRii^ges, pas^ng and 
wpaiMiig ; and then the mole may be fppmched when at 
harweritwidigmalfinadom. 8he does not take dm akm. 
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Uut the most Usually successful method by far, of destroy- 
ing the mole, is by means of traps, and of these there are 
Various constructions« That used by Mr Fletcher (and 
he makes these traps himself) is very simplei Mid so perfect 
initokindsssoBfeelyloAdiiiitof impioveiii^ ffliepriikie 
6ost»toO}hetdl8fDe>of each of hb tnpsk 01^7 tlii^^ , 
It oonsists of a peoe of wood four indies and five^ighthii 
' long, two and a quarter Inoed, and about a quarter <^ an 
inch thick, with a hoic a quarter of an inch diameter in 
the middle of it, and a slit or mortice cut transversely an 
inch long, and one-eiglith wide, within half an inch of each 
end of it, leaving at each end of this transverse slit or mor- 
tice about half an inch; into which space^ at eacli end of the 
dit, are fixed the extremities of a strong double iron-wire« 
flb as to form a circular arch, or almost a ring of two inches 
^Bameter* . A plug of waod» an indi and a half long, is 
made to fit the hde in the middle of iJie boards and is eui' 
ployed to act as a trigger ; for it is put in when the trap is 
set, only so gently as to be removeable on the slightest touch. 
Two pieces of good brass-wire, deprived of the tem|)erj 
and then formed into two rings of three inches diameter, 
are each fixed to one end of a piece of strong well-made 
fishing-line, or gardener^s line, of eighteen inches long^ 
The line thus aimed) is doubled in tfie middle^ and a knot 
cast on die double line two indies from the rings. Thestf 
wiTMnngs, in this way, when laid together^ exactly corre- 
spond with one anodier. A small piece of fine, about aif 
inch long, is fixed to the other, at the knot. I may 
mention, that the trigger is also fixed to the board by a 
piece of line tied round it, to prevent it from being lost. 
Things being thus preparedj^ the brass -wire rings at^ 
tadied to the ends of the line, are put each of them through 
one of the slits in the board, and fitted in betwixt the sidotf 
pf the double iron-wire rings, so as to corresp o nd with them« 
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MtiM pwoe of 'tirait attadied t» the kaot m tiK 

double line is then put through the hole hi tlie middle of 
the board, and the trigger is put in on the other side of 
the board, or that in which the double iron-rings are (viz. 
the under side of it), so as to prevent the bit of twine 
liNim being drawn back Bgjtin. The board or trap thus 
pteffared ii ntnr put into the mole^s ttack or run, and fixed 
down hy two pieoea of wood eight or nine mchee kiig^ 
riiarpeoed at one end, and havii^ a deek or hook at the 
other. Then a pie(»of 'agieen or fkeeketick three feet kiig» 
and about half an inch thick, is stuck into the ground fay 
one end, at such a distance, as that, when bent down, the 
other may be over the middle of the trap. This is the 
spring. Holly answers very well ; but Mr Fletcher finds 
that a rod of common fihic forms the best spring, this wood 
preserving its elastidtj much longer than any other. The 
douUing of the tine k then pot o«er the end of it, and so 
the trap is set As'soonaaamoleconies akng te lnek) 
aiid toncbek the trigger, smdl pieeeof twine» wfaidb hj 
means of it held down the spring, is let loose, and so the 
spring acting pulls up the brass-wire-rings attached to the 
ends of the line, and the mole is thus caught by the middk^ 
and killed, bdng squeezed against the board. 

The grand secret of mole^atching, by the tn^p, is to find 
out an old run or loodwajy fiw such the animals seem ft^ 
quentiytopoBsakiig. E^ehmok^ or couple of moles about 
tiie time of breeding, seems or seem to haff« a partieular tiack 
or district of mdy bebnr gVQundyivfaidi thiy Aequenty and 
from nducby at the most confoment plaoesy Ihey make dr^s 
or runs, in pursuit of worms. An old run is often found 
along the side of a hedge, or of a walk in a garden, or of a 
box-edging, or the like. In a field, it is detected not un- 
fiequently between two sets of hillocks. A run may often 
be dSecomsd by thnistiDg into the gfiMmd any small sbaqi 



Digitized by Google 



i 



QMfiftVATlONS OK THEi MOLE. 

iii8trunieot» aucb it aoomnKm garden- weedock ; and tlMH 
«i nUoh yon place y«Mir tnp^ dbouU, if pomibliH be not 
mm tlun-two or time indiee below the turfiwe of the 
pouadL When Aenm lies deep, it beoomeinooaniiiaiil 
6r eettbg the trap. A little ezperienoe will aoon enable 
you to discover an old run or track. 

It has been questioned by some whetlier moles have any 
organs of vision ; but that they have, must now be univer- 
saUy admitted. Their eyes are, however, exceedingly small ; 
and it may be tbov^t that^ from the usual mode of life 
punned by theae antnuday the lenae of nglit ean be of 
little uw to them: yet tfaeie eve facts to Bhev, or»afcleait, 
Id lender it wy iHgUy pmhebl^ that they ho to a con- 
MdoRable dinaner. I hacve been fiiTouied with one wy 
nnnaiipU* fiiet of this sort, by the Bevevend William 
Macritchik, minister of the parish of Clunie, in Perth- 
shire, a member of this Society. It would seem to prove, 
that moles have a much more extensive sphere of vision than 
might at first be imagined. The account of the fact alluded 
lo^ as transmitted to me in a letter by Mr Macsitchib, is 
eefiiU and satisfactory, that I beg leave to copy his ipti§^ 
jfaMMfikL Indeed I should not.in any other way do jns- 
<tiop to the B^\i^oB^ 

^* 7"*^ Dfr Gaixa^N. 

-HDeau Sin, 

^* I HAVE your favour of the 19th current, and, in reply 
to your queries respecting the Mole mentioned to you by 
our friend Dr Baud, I beg leaf e to sMiln the fiiUowing 
particulars. 

Though thefnBt» aUnded to by the.PfhMipal» did not 
fall under my own dbeermtion (it having heppened about 
two nxmths pcevious to my comiqg to re«de here), it was 
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repeatedly oonfirmed to me by the \ erbal teadmoiiyof three 
honest men, on whose veracity I had no hesitation in rely- 
ing. They all three saw the mole, handled it, examined 
its eyet, &c., but did Qoi obtenre wlietber it was a male or 
• female. Two of the men are since dead ; the third it 
still aii^e, and has been my aextdoor neighbour fior these 
tlivtf-SBVen Tsars past: and bad I had no ollier'auliiority 
but hb aim for the truth of the fiictieteadto^ I should 
bare regarded it as altogether satisfactory. He has been 
long settled here as gardener and nurseryman to the Earl 
of Airly,— has himself been the death of many moles in his 
day, and was himself the death of the very individual mole 
in question. He has this very day, and not an hour ago, 
told me, that he reodlects the drcnmstanoes that attended 
its deatby move perfectly Uian many thousand things thai 
hacve happened to bim sinoe. 

It was in die. year 1785, witliin a day or two of the 
aumraer-sobtice, on a calm, mild efeiung, between nine and 
ten o'clock, when the surface of the lake was as smooth as 
a mirror, he, and another of the men above mentioned, had 
rowed about lifty yards from the island towards the main^ 
landf when they observed tlie creature steeling its ooune 
from the mainland towards the island, and ifimaclung to 
theurboat Tbegaidener took off one of the oar% arrested 
the poor little voyager on its passi^ struck it with the oar, 
killed it with the stroke^ took it up, and handed it to his 
companion in the boaCT Next day they shewed it to the 
other man, when all the three became, for the first time, 
converts to the behef, that moles could swim. The animal 
was killed about 100 yards from the mainland, and about 
50 yards from the island, 

Prsvious to this interesting calashuphir, molaeasts had 
been observed, on the island, and the people were at a loss 
to account for them. I have myself repeatedly observed 
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them there: and it is consistent with my own personal 
knowledge, that two moles have been trapped on the island 
within the last two yean, one by oar moje^atcher, and aa^ 
odier by a flon of the gardener. 

^ The uland, flinoe the otanmenoeflDent of my incumbenc^^ 
here^ haa been frequently overflown. Irememberyoneyear, 
the whole surface of the island lay, for nearly twenty-fbur 
hours, under water, from one foot to eighteen inches in 
depth. Whether tlie whole race of moles then exisUng on 
the island might have shared the fate of the Antediluvians, 
or not, I cannot tell. It is not unlikely that a remnant (as 
in the days of Noah) were saved, since my friend the gar- 
dener (Alexander DufiP) finds a difficulty in getting them 
csliiiialed. It iii» I tUidc, by no means improbably that 
dieae curious cany on a sort of ^fndnat^n g inter*? 

course betwixt the mainland and the island. 

** These few particulars, stated and autiienticated as 
above, may serv e so far to corroborate and illustrate some 
of your remarks on the history and habits of the Taipa 
Europcea, which I should like very much to perude. I 
mentioned the above circumstances many years ago to my 
worthy deceased friend Mr Abthux Bbvcb, who was 
some time ago seoreCary to die Natund History Sodety of 
Edinbuigli; whedier he puUidied them or no, I have not 
learned*. In the mean time» if yon find them of any service 
to you, Jtis fUere ; and believe me to be, with cor- 

dial wislies for your success in every laudable investigation^ 
** Dear Sir, 

Yours sincerely, 

W. M^caiTCHiB."* 



* Since this paper has been put to press, I find, on looking into the 
Transactions of the Linnean Society, vol. iit. p. 5., that a short notice of 
the ahove curious fact was sent to that Society, in 179f, by Mr Baoct. 
See also Sbaw*s Gen. Zoology, vol. i. 
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Though the very intmrCing ftet, here ao wdl eteted bf 
jif r MACBitcdis, itoold teem to pro^ that ihe aade ktt 
an extennve nnge of ymo/Of odier fbots iqppear to raider 
this doubtful ; for Mr Fletcher, to whom I hafeeo oikeii ro^ 

ferred, tells mc, that he lias frequently thrown live moles 
into the water, but he never saw them on these occasiona 
make for the land. They always swam round and round, 
as if they knew not where they were. 

It 18 evident, that, if the mole had Jaige or prominent 
^es, diey would be ezceedingl j inoonveniait for it, and 
Yery liahle to be injured during its openitioDS under ground. 
They are, therefore, not only extremely smaill, but deep- 
seated in the head, and provided with a protect i ng film or 
integument, which the mole can bring over them, or with- 
draw, at pleasure. When this covering is withdrawn, which 
takes place when we throw a live mole into the water, the 
eyes may be distinctly seen like two black and shining 
points. Galev, in ancient times, even without the help 
of. the microscope^ did not heatate to affirm, that the di^ 
fecent humours ci the. eye of the mok, and their r espec ti v e 
tunics, ooidd be seen; and though Sfir Thomas Bsowv, 
and others, have denied the truth of this affirmation, yet 
we have the fact of the existence of these humours and 
tunics confirmed by Dr Deriiam. He tells us, in his 
•* Physico-Theology," that he had made ** divers accurate 
dissections of the eyes of moles, with the help of micro- 
scopes, lumnga doubt whether what we take to be eyes 
were such or no; and, upon strict scmdiiy, ooukL plainly 
distmguidi the crystallhie and vitreous humours, and the 
ligamentum dQare, with the atramentaoeous mucua.^ 

If a mole be taken alive, either by digging or otherwise, 
it usually, at first, utters a sort of small scream, or blow, 
jng noi.so, find ]ir('])ares for defending itself by its teeth 
^nd daws. A i^light blo^y seems sviQicient to kill it. The 
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mole appears to be by no means tenacious of life, differ- 
ing greatly, in this respect, from tlie class of reptiles. A 
mole U not easily kept alive in a state of confinement ; it 
•oon peri8het» unless it can be constantly supplied witb 
fivih dfiisp mould id which to ooMftt itself. It ia flii»> 
prinig how npidly it wiU'efieetoalie dns, even on n aoil 
tl»t ia toMbly flnn- In ia gnmSM or plot, where the 
ioH is light, a mole will hi^e itself almost in- a moment i. 
mA they have been known to penetrate, and completely 
cover themselves in, a hard turnpike-road in the space of 
five minutes. 

The following very curious and interesting statement 
coneennng two that were taken aUve, has been obligingly 
eommunicated to me by Mr Stabs, a member of our 
^ooety. 

* About four years ago," says this gentleman, " one 
morning early in suninuM-, I caught a mole, which was 
running on the ground l>efore me, for the purp()^^e of 
shewing it alive to the children. On carrying it home in 
a botanical box, I put it into- a linage ilowcr-pot full of 
moiat earth in the greenlunise. It made its way instantly 
imder the soil, and I placed a thick' board over die surface 
of the pot, to prevent its escape. On retunung, however, 
a short thne diereafter, the board was overturned, and the 
mole had guttered the earthen floor of the greenhouse in 
many places, and was hard at work in a corner, where the 
earth was less uonsolidated. It was now replaced in the 
flowerrppt, and another of nearly the same size inverted 
yn^r it, which proved a sufficient barrier. Meantime one 
4ii the children had dug txp a few worms, and the c o verii^ 
was remored, to see if the mole would eat them. It re- 
inahied bebw. Qqe or two of the worms wen then drop- 
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ped on the surface, and in a few seconds a heaving of the 
euth ia the pot began, and the mole peeped out .its bead^ 
■ppoicndy smelling for the wonat, which hain^ ctngM 
its BoCioe^ il immediately seized one «Bd faegpui to eat, 
though induMt cndralj haavii^ lis hole. Fiodiiig no dan* 
gcr to arise from this esnj, the littk animal grew bolder^ 
anw up fall to the aurfiwe, diook the dry dost from its 
glossy coat, and began to eat with great aridity the wonna 
which were successively lud before it. While thus occu- 
pied, I stroked down its back gently with my hand. At 
the first touch or two it seemed a little afraid, and shewed 
an indinalbn to retreat, though it did not intermit its 
eating ; but gaining more confidence, it allowed itself to be 
patted without fetr, cractmg its short tail like a cat, as if 
the smoothing of its fur gave it pleasure. Its gres wore 
at tins tame, as on all occaanns when it came to suf- 
6ce, open, and it seemed to use them in the selection 
of particular worms, when more than one were placed before 
it. We were much diverted with its mode of eating. Whan 
it fixed upon a worm, it seized one end in its teeth, and 
taking it writhing with pain between its fore^feet, it stretch- 
ad out its Jokb by little and little as it swallowed it^ fay » 
ooDstant actkm of the feat, periupa frr the douUe pmpoii 
of frcang the wonn from soil md untwuiing its conviaku 
tiona. 

^ This was in die morning. Occasional Tints were made 
to the mole in the course of the day ; and it grew so accus- 
tomed to these, that no sooner was the covaing pot re- 
moved, and it heard the children's voices^ than it came up 
to the surface for its food. Though it offMinnslly peeped 
over the edge of the Bomef^ppi oa tlwoe occMioMp it did 
not 4ittcnqpt to leap from tta pboe; Tmmida timkig, 
fWm a desire to become sliU better acqiialnted with the 
Uttk ammal, it was put into a b(xx» in which was a turf, 



tibe «psii sMie of the box was leeuoed hy a piece of triie- 
gnilii^ Tiw mol^ boiraver, did not leUsh this sort of 
ooBfiaemetit, imd cndeaTOined to escape throng the 9ft»- 
tmeg of the wire. AfW loiiie e^g^t experimental atlopipts 
with its snout and fiws-leet, it at length placed the huter 
between the perpendicular bars of wire, and turning them 
outwards, in the direction it employs ihcm when digging, 
it inserted its sharp snout between the feet in tlie manner 
of a wedge, and, by a simultaneous exertion of its muscular 
^voe^. bent the wires with great ease. The manner of itf 
attempt struck me at the dnw^ on acooont of its singukr 
combination of medianical powers The inserdon of its 
hmd between the feet gare it the power of a vedgeji whil^ 
fit the me time^ it served as a fulcrum for the lateral es» 
ertion of the strength of the short limbs. It repealed tins 
so often, when repulsed at one place going to another, 
that the greater part of the wires were bent ; and, seeing 
no hope of confining it in this manner, and it having ac- 
quired the sympathy of the little spectators in its exertions 
for liberty, it was re8oIve4 to set the piistmer free, and to 
restore it to its native vale ttgtin, whidi was done the same 
n^t 

^ Two jtm aftert I broiiglit hone anoihcr mole one 
evening, in antim; but not handng the same oonvemeofli^ 
it was placed in a large earthen jar^ in the bottom of which 

was a quantity of dry earth. Worms were procured, and 
the mole fed in the same manner as before, though by 
candle-light. It burrowed in the earth freely, and came 
up for the worms which were laid down ; but it was un- 
fortunate that the earth haf^pened to be quite dry, for, 
whether foxn this circumstanoe, or owing to its confinement 
in the jar, and being kept covered up in the atmosphere of 
a loom, it was found dead next mormng on the surface of 
the soil* 
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" The quantity of worms devoured by these moles was 
great, and more than I should have conceived it possible 
for such a amali animal to eat at once. Both w«re appacent* 
ly fiill grown. 

^ I Bivjr memaony if the drcumstanoe be wiprth notidDg^ 
that the first mole had findy Toided urine in the botamoal 
bos in whidi it was canied home.* 

The fate of the last of these two moles that were thus 
caught, and observed by Mr Staek, corroborates what I 
have before mentioned, with respect to the difficulty of 
preserving the animal alive in a state of confinement : and 
what he says regarding the first of them having voided 
urine in the botanical box, is a complete proof that the 
mole does not in this reflect differ £rom other quadrupeds. 

As the object of the mole^ in dl its opentiou^ is toob^ 
im supplieB of ibody il is not found in pure day or Hmd, 
but in such mould as is firequeiited by wonns, and the spe- 
cies seldom occurs except in cultivated countries. We do not 
meet with it in parch eil deserts, nor in the frozen re^ons of 
the north. The epithet Europcea, given by LiNKiEUS to this 
species, must not be understood as indicating that it is 
found in Europe only, for it has been traced also in some 
ports of Asia and Africa. The soil of Ireland is stiU ex.* 
empi fiom it, as wdl as ftom toads and serpents of att 
kinds. The flesh of the mole has very mndi of dM saroor 
of diat of the nbbit, and is csteqnsd a great ddioacgr by 
the Arabs. 
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ISL—Aeemmt if the Itland <fFimla. 

By Capt. VfiTCH, of the Corps of Royal ED^neersy 
M.W.S. M.G.S. &c. 

■ 



JL HE Island of Foula is the most wettern of the Shetland 
Islands, and, from the grandeur of its form, and secluded 
situation, has attached an interest to it, which a nearer in- 
spection serves but litde to diminish. As seen from the sea, 
at a few miles distance, its appeanmoe ia of the most impoa- 
ing nature, — for though little more than three miles in its 
gveateBtdimeosianBy it liaes bQl<|lj to a height of 1870 feel, 
andpraKiiCSy along its ireBtem sIioniB» perpendicular clifi 
that seldom fidl short of 600 feet, and in one place attain an 
deration of 11280 feet, forming a scene perhaps not sur- 
passed in grandeur by any in the British Islands. The 
mountain-ridge which stretches across the centre of Foula, 
and which chiefly characteiises the island, bears some re- 
semblance to the rock of Gibraltar. The length and heigbt 
of both ridjges are nearly the same ; both present three pr».' 
ininent points or peaksy and both terminate at one extvendty 
in pe r pendic u lar dift of nearly equal be||^t. . 
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^ From the summit of the Snuke, the highest and central 

peak of the ridge^ an exteDsive view of Shetland is obtained. 
Tlie Ona Bkaryf a lemaikaUe detached vock, and Rooaa 
Iffll feranng mterartiiig ftaluvn 
^wldle TkkiSL Htad and Fair Ide, objects ot no leas 
tnest, tenmnate iht ^km on lihe ngfat haad« Incbding a 
space of about seventy miles, chiefly occupied by the Main- 
land of Shetland, In very fine weather, five hills in Ork- 
ney may be descried, appearing like clouds in the horizon, 
but to the naked eye giving no clue to their identities. 
Vwom theie hill% however, the Island of Foula aaninies an 
lypaaiance not to be nriatafcen. ItaprecipitouB weatcnd^As 
aeen fim Wettm in QilMyy at adMKie of flevenQr nulesy 
Ibnns a striking object 

The Island of Foula Is about fifteen miles Horn the near- 
est point of the Mainland of Shetland, and from Lerwick 
about thirty miles in a straight line, and in a direc- 
tion nearly west: its greatest length is 8} miles, and 
greatest breadth 2^ miles« The island is divided into 
two portms of nearly equal extent, by the mountainous 
and flat ground. Besides the mocmtainoas ridge I have al- 
\ mdyuaaf&oiiad»tlie.NbnpoecurBasadetae^ 
^ south) rimng very steeply to a hei§^t of 810 feet, and ter* 

wtmaiSng m a round summit This Mil, ^ough of tha 
same height with Arthur's Seat, becomes a feature of minor 
importance in the vicinity of the Snuke. The mountain- 
ridge which occupies so large a portion of the island, has 
its general direction about 60° W. of N., being about a 
^ mile and a half long, fidling very abruptly to the north, 
and i«th a gentle skpe lo the south, till it terminates iii 
at the ftMMty )dK estenal forai of the tto n atwn 



* Coiy«ctiired to be a oonmptiao from Rne-N«M Hill* 
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muaUd of vauhA. 

« * 

CJimftwii^ ia a geneml way wkh tlie tdbidfle of tke wmd-^ 

«tone of which it is composed. An elevated platform, about 
600 feet high, projects to the north from the west end of 
the ridge, and terminates abruptly at the north-west point 
of the island ; and when viewed from the east, a few miles 
■t sea, the iast mentioned point, with the three peaks of the 
Smikeiidge^ appear like aqpante hills iMmg bdiiiid eadi 
other, and then, with the Noop, umj probaMj aonititBte 
the fiv« Mils of Foiila with loni^ thoi^ tonetHy spedt- 
ing, it contmnt but twa 

This island is chiefly composed of sandstone, resting on 
primary rocks ; the upper 600 feet or 700 feet being of a 
loose texture, occasionally ferruginous, containing numer- 
ous small scales of mica dispersed through it Pebbles 
of quartSy and fin^gmenta of other rodu^ occur, but not 
liequ«n%» and are arranged in layen and patdiea; the 
fint confomable with the direction of the atrata, iducfa ia 
alflo the fine the patdieB aasinne tn ngard to each odier; 
Uvofeiweartli also occurs In some placea, in eonaderaUo 
quantities, in small compressed nodules, appearing, at first 
sight, like the fragments of a 8chistose rock dispersed in the 
sandstone. The sandstone, which occupies the upper part 
of the Snuke, has the direction of its strata nearly conform- 
able with the line of the ridge, having its outgoings on the 
attep north slope of the hill, while it dips to the south-west, 
at an angle of alxmt liP, constituting the difi on the acHi^ 
west ade of the idand, from Bamibrag to the south 
point Along that portion of the coast, ten the aofter na- 
ture of the rock,' and l9ie mention of its base towards the 
sea, full scope is given to the action of the waves, and a 
scene of ruin and impending danger arrest the attention of 
the spectator; enormous masses, quite detached, seem 
ready to fall on the slightest application of force ; while 
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fragmenU, larger than the huts of Shetland, strew tli« 
shore. Among the cliff's of this shore may be seen some 
beautiful specimens of carious sandstone, produced by the 
Mlkm of the weather, the oelia of g^eal d?pUi> and tb« 
septa of the most delicate thinness, . , 

Im dttpgnding fqm the Smke ndfgt to the pliMfccn M 
tiw foot of Combe Hill» the Mndabne then baoomca Mie 
connect 2 ead theflnell aceleeflf mic^hcrafeiiibre nnnuisiiT 
otuly arranged, aie now duposed with tfab, flat muhem 
parallel to the stratificaUon, and more or less in layers, giv; 
mg the rock often a decided schistose character, when the 
mica is abundant, — an appearance whicli may also be dis- 
covered by weatliering, even where the mica is scanty.. As 
weoontinue to deaoend towards the iiorth» the sandstone 
beoomes still mofe oompact, and often pastes iotOy or alter- 
nstes witbt qiMvtz vxk, item wbtcby howoFer, the mioa 
is rarely abeent^ though in some of the harder vaiietiei 
it beconieB ^gain inegularly dispersed thrpugh it At the 
nordi point of the isbnd» opposite the Friar Rocks, we 
arrive at the lowest |X)lnt in the re^Iar stratification 
of the sandstone, proceeding from the Snuke ridge. In 
a small bay (marked y in the map), the sandstone is 
much undulate^ and even contorted ; the seams of stra- 
tification become wedge-shaped, curved, and leave the 
stniotuie of the roek in an iindefinahle and umtrali- 
fied mase. To the east and west of this point the strata 
i^pdn beoome lemaikaUy 8tr^gbt» and thdr alatjr atruor 
tiue wdl markedy differing^ in durection, bo^rever, on 
the opposite ndes of the unstratiBed mass; that on the 
cast side bearing 77° W. of N., while, on the west side, 
the direction of the strata is 105" W. of N. The Aiched 
Friar, a singulai:ly picturesque rock, arched in two <^ 
posite directioasy and supported on four ooiionns^ I «Pih 
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jecture, belongs to the unstratified portion to which it is 
opposite, aiid to which, I imagine, it owes its ability to re- 
sist the action of the waves. 

This oocasional intermptioii of the stratification of a rock 
ia the line of its direction, is s circimistance that deserves 
to be wtXk itodifld. A niOBt ramrkaUe iulnoe of the 
safbe l^id oociirs near Lambmets, in the IflUnd of Straiifla. 

Aniflkig the kiiiw beds of ihe aandsloiiey a few thm b 
of fiflMstone ooour, very compact, of a blue oobur, and re- 
sembting nlioeous sohistus; ar^laccous matter also, in 
combination with the mica in very thin lamina, serve occa- 
sionally to give the sandstone a schistose structure. But 
the drcumstance most worthy of attention, is the occurrence 
of some thin beds of indurated clay, oootaining minute 
siftles of laiea; these are ihim a feot to two inchss in thick- 
neia. The saadstm in ihe immediate vidnitj has muidi the 
appearanee of quarts-iock, and fills up numerous rents and 
openings of the indurated clay, which is chiefly separated 
by openings vertical to the plane of stratification, present- 
ing appearances siniiiar to what clay assumes in drying. 
The following sketch of a small portion will convey a no- 
tion of the manner in which it occurs, in which the white 
spaces repiiesent the sandstone with its branches alternating 
wkh and tsMnlng the eh^ which fbnns the bkask ptfts*of 
the figure^ ^ * 
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Proceeding from the north point of the island to the 
eastward, the strata have their direction 77° W. of N.; 
when two-thirds across the open bay, the sandstone begins 
to rise towards the promontory (B), its direction and dip 
bending round at right angles to their former bearing. Its 
rise towards B is at first very gentle ; but near the point 
(a) the dip rapidly assumes an angle of 70% where a small 
guUy divides the sandstone from the primary rocks ; and, 
on the east side of the gully, an apparent chaos of primi- 
tive rocks meets the eye ; thick tortuous beds or veins of 
graphic granite intersect gneiss and mica-slate in the most 
fantastic manner; and veins or beds of quartz, of a calcedonic 
appearance, of a foot and more in thickness, tend to increase 
the variety. An attentive examination, however, shews, 
that the gneiss and mica-slate, and even the granite veins, 
have a general tendency to one direction and dip ; and a t 
view of the east side of the rock A, which accompanies this 
description, will shew the nature of the association. The • 
dip is a little to the E. of S. The granite veins, however, 
are not always parallel with the dip of the strata ; on the ^ 
contrary, as is seen in the section of the rock A, they 
sometimes intersect tliem at right angles. I observed in one 
place a section, in the direction of the stratification, display 
two curved veins of granite, inclosing a portion of mica- 
slate. 

At the promontory B, the mica-slate contains much horn- 
blende, and in some places is studded with garnets. Fel- 
spar occurs also between the layers, by which means it 
passes into gneiss, to which it seems subordinate. On the / 
east side of the promontory B, all appearance of gneiss and 
mica-slate is lost, and an unstratified mass of fine-grained 
graphic granite extends for half a mile along the coast to 
the point C. This granite is of the same nature with the 
veins already raoitioned ; the felspar, which is in excess, 
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is sometimes nearly compact, and so abundant, as, with- 
out its geological connections, would render the name 
granite rather inapplicaUe*. At the pomt Cy the uiK 
stratified rock terminatet, and a narrow cave or Smmre 
at that place prevents an inspecdon of ha oontaet with 
die auoeee^ng roA»> On tlie south ade of the fissure, at 
(C), gneiss rocks occur, dipping to 25* (S. of E.), at an 
angle of 45"^, and extend tor a space of a mile and a half 
to {d)y varying or curving in the direction of the strata, 
the most general being the magnetic north, nearly at right 
angles to the general dip of the sandstone. Subordinate to 
the gneiss occur beds of mica-slate, homblende-slate> and 
compact fidspar, and occasionally veins of laigfrf^ramdar 
granite present themselves. The juncCiony near die point 

of the sandstone and gneiss is eflbeted by gradations so 
minute, as to render it difficult to point out the precise spot, 
affording a remarkable contrast with the junction of these 
rocks at the north end of the island. At the point e, a bed 
of imstratified quartzose rock occurs, apparently bending 
up the strata of the superimposed sandstone. Amoi^ the 
piimary rocks of Foula, minute ciystals of iron and copper 
pyrites often occur disseminated. 

The distinction of Primary and Seooadary rocks in this 

idand may be rather comparative than real ; ibr, though 

die sandstone occanonally partakes both of the character of 

primary sandstone and quartz-rock, it also alternates with, 

and at last passes into, sandstone of a much newer aspect. 

The Transition class, in this instance, seems a very conve* 

nient division to refer it to. 
• 



* The nature and connections of thii gnoto aM ilNMirlnt ffanilv to 
Uioae of Booaa Hill aiiil Ben LayeL 
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The lines drawn on the map, distinguishing the bounda*- 
lies of the different rocks, are in a great measure oonjec- 
tmral, as the surface has there a deep covering of peat-mo«f^ 
MmL tke only due is that affiMded by the directkm of thiie 
fines as they. ooeur at the coast; butaatheiieztaiiUfmaU, 
the d Ma ed ottand length aaaigned to thfm « Hi i i of diflfermmfa 
fkom the truth. 

Thc^ Iilaiid of Foub, except on the very steep aodivitie% 
iaegy e re d with peatnoss to a connderable depth ; and thit 
circumstanct; of layinj^ waste the country, for the purposes 
of fuel and roofing, which so constantly distresses the eye 
in Orkney, is here almost rendered impossible. At Stanis- 
QeLd, however, a portion of the Noup Hill, the coverii^ of 
pfttf>4nftii being scanty, the natires have managed by pe&> 
MvpHtfce to get down to the naked rock; and they teem 
ffiaposad to pterent an accnmnlatfon of aofl agw in thiifc 
jJWj as I ohanrved* eooie of them employed in euttii^ kr 
fiid • the laatteiBd tufb, the lemainB of femm attaalEik 
XbtS'Systeni of carrying off the soil, so prevalent in Orit. 
mQT and Fair Isle, cannot be sufficiently deprecated, or too 
soon, put an end to, as hundreds of acres of good land are 
every year consigned to sterihty, though abundance of 
peatmoss is never- far distant. Along the margins of the 
)NMoka in Fouia, white and red clover, of natural grawth^ ' 
l^ipaar ia eonaderable luxuriance ; and should Mr Lxiax, 
tfa« wecthy pvoprieior of Uya, be able to draw the atten- 
tion of the l^odand proprietors to pasture* instead of oom- 
fisJdsy^Foiila may, after no great lapseof time, present over 
its greater extent rich crops of grass, instead of the heath 
and scanty herbage it at present affords. 

The number of inhabitants in Foula amounts to about 
166. And it is a curious fact, that during the last 
seven years there has been no marriage in the island, nor 
illegitiniate children;— in this respect affording an extra- 
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ordinary contrast to tlie state of Fair Isle, Nor does the 
contrast end there. In Fair Isle, the natives are in general 
half-starved and ill-clothed, seem squalid and unhealthy, 
and i]«v« a look of savage apathy. In Foula, the reverse 
ia tiie ease: iii every lespect the inhabitants seem to be 
much at tbeir eM, are dcoenlly clolliedy and are of 
ful, inquiutive character. Indeed, I met no peaiaBtiy h| 
fliwrtand tliat equal theok Thar finmk, free Si^omlaoa^ 
ample primithre maiUMfB, tender them a very amiable 
ptofde. It seems di£Bcult to account for the difference be- 
tween the inhabitants of two small islands so near, and in 
every respect so siniilarly situate. The difficulty entirely 
ceases, however, when it is known that the Fair Islanders 
Aw principaUy by smuggling, and the JPoulaese by- fiab- 
ing: much may also be due to the extttiona of the pD»> 
prielflr of the iaiand, Mr Scott. 

Our arrhral in Poida» to carry on there the opeMtioiia «£ 
the TngDnooMtrical Samey» excited the wonder of the 
IkMikefle very mudi ; they never ceased to expesea .their 
a dmiralion »ef the mavqueea and tents, and other o bj e ets of 
novelty. But when they understood our intention of carry- 
ing our baggage to the summit of the Snuke, and living 
among the bonxies, they considered the attempt would be 
fruitless and rash. An elderly man, looking at the great 
theodolite in its ease, exclaimed, It^s a boony box ; but 
it^s lio in the poor d* man to take that up the Snnke.'" 
When, hoewver, they saw our lus^ artiUerymen. aat off 
widi heavy packages up the steep ascent of Snilield^ a land 
of emnlation aeized tfaem» and we were enabled to hire 
about twenty of them, on easy terms, to assist ; and the 
same evening we had an encampment of eight tents on the 
Snuke. A respectable old woman, who seemed to pay great 
respect to the Hill Trows, gave us her blessing at parting, 
assured, that if we were really going to live among the 
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bomdei^ we should never return safe again. The men, too, 
ftmd ^*the honny claith^houses would never stand the 
north wuHociL^ The newi from the metvoiioliB Mime in 
Foub a Itw months after dnte^ m good deal dianged in Ht 
eeune nortfawwd, hut moce adapted to the ideas of the 
Foulaese. I was seriously asked if it was true die.Eing 
^was coining to Foula. 

The name of Foula being supposed by some to have 
been imposed from the quanity of fowl that inhabit it, in 
a deseription of the island, some notice of these may be 
given; and, though ill qualified for the task, I shall state 
some particulars rebting to suoh of the fieatheved tribes as 
ptfticidarly distbguidi Foula, and diall therefore oom^ 
menoe widi the Bonxie» or Skua Gull, the Lukii cakur^ 
fttctes of naturalists. 

This bird, I beheve, in the British Islands, breeds only 
in Shetland, and there only on three hills, the Snuke, 
Ronas, and Saxafiord, which are also the three highest On 
Foula they seem to have taken exclusive possession of the 
Snuke. In its nature it appears to partake lK>th of the na- 
tnre of the gull and ea^ Iribes. On Foute» it breads 
genera% sibout a height of IflOO feet, and nowliae but 
on the Saaht, It is easily tamedy and is» I inidenlaBd» 
a Tery doefle bnd I often obeerved it waUnng abont 
within a few yards of the tent, and without f^uing our 
approach. When, however, his nest is approached, he 
shews a determination to defend his possession with his 
life. Bavensy ea^^es, hawks, or other biidsy are soon 



• A young one, which I kept for some time, and afterwards sent to 
Mr Nkill, Canonmills, near Edinburgh, has proved remarkably docile. It 
is now (May 1822) acquiring new plumage, which has every resemblance to 
that of the roaMre hML 
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piinued ham. the tenttoiy they mhslnt On appioicii- 
ing the nest^ an attack instantly commencea ; male and 
female in rapid suooeMkm descend ftom a oooaden^ 
height, with a velocity and noise truly startling; horses, 
cattle, and sheep, are immediately put to flight, and receive 
no intermission of attack till well driven from the nest; 
and if man, bent on sinister purposes, continues to bfave 
the bonxie^a Any, he will seldom aoomnidiah his aim widi- 
out carrying away marks of war. The nest is a meie oon^ 
cavity in the gnmnd; the number of eggs two; the month 
of hieediiig July. The young bird is a nimble^ gallant 
little animaly and almost as soon as hatched leaves die nest. 
On the approach of danger be secrets himself in holes, or 
behind stones, with great art ; and when captured, at last 
makes a shew of defence that is quite amusing. The num- 
ber of these birds that annually breed at Foula probably 
does not exceed thirty pair. 

The Arctic Gull {Lestris parasiiicus) deserves the neat - 
place in the descriptioo of the birds of Foula. Thb degaal 
bird, whidi I have observed in Orkney to breed in sii^^ 
pairs, or at most in two or three pain in one place, seems to 
have selected Foula &r its headquarters, and here it is chief, 
ly congregated on the elevated platform under Combe Hill. 
Solitary pairs may be found in other places; but at the 
place above mentioned, the number of pairs breeding in 
18S1 probably did not fall short of 100; and having esta- 
blished that as the seat of power, they are no less tenacious 
of this domain than the bonzicy from which they exclude 
all other birds. And the Skua» when it happcna to stiay 
into the a^icining territory, is pursued by such a ho|t of 
mmUe enemies, as often l^ve him no resource but to ali^t, 
when the tactic of the Arctic gull is lost ; lus long wings, 
so advantageous to him on the wing, being quite the reverse 
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OB die graund. Thcj are eqiu% &foe with the bomiie in 
the dflftooe of their neet, and make up in superior vdooty 
their defieieney of weight. The nidiing noise that ao^ 

companies the dart'iDg resembles that of a small rocket. 
The Arctic gull employs the same stratagems with the 
plover to decoy enemies from its nest Placing itself at some 
distance from its retreat, it assumes the appearance of be- 
ing disabled and incapable of flying) even making repeated 
tiadblc% and oontiniies to excite pursuit in a direction op- 
polite to that of ita nest, till a safe distance is obtained; 
die Arctic gull then mounts with extraordinaiy velocity : 
and I may Tentuie to say, that, to a person ignoruit of 
the trick, the stratagem is conducted with an art thai never 
fails of success. 

In approaching the nest of the Arctic gull, an attack 
still more fierce than that of the Skua commences. The 
intruder receives constant flaps with the wings of the bird. 
Judging from the riqpidity of the dart, and their just graz* 
ing the head of the peison, I unagpned, if any hard aub- 
stance was suddenly devated above the head a tew indies 
at the moBdent previous to the graae» the anunal would 
probably ternunate its existence against it I accordingly 
devated the muzzle of a fowling-piece a few inches above 
my head, and after a few trials, in which the bird shewed 
a most extraordinary power of altering its course when al- 
most touching the gun, the experiment ended by its death ; 
and so great was the force with which it struck the gun, 
that its brains were forced out, and the death was instantaie- 
eoa; and I have no doubt an adroit person might kill num- 
bflisintfabway. The fcnn of the nest, number, cokmr, and 
shape of the eggs, resemble that of the Skua, as alao the 
time of breeding. The young birds, or scories, are of a 
very handsome dark-speckled brown; the old bnrds are 
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:^ bel}y) wlnoh. b « ruity or.lMiiwhed 4pfMuniDP?. 

Considerable numbers, however, appear with while bellies, 
and a few variously speckled on the breast, forming a 
gradation between those with black and those with white 
bellies. These varieties of colour, I imagine, are the e^ot 
of diffiuretitjii^, havkig observed purs belon^g to tb(e 
same. negt'-atiWcitttfert. in e^ny possible mode of combining 
4bAAilottiVy iw0. wKte8»: tiro hl«ck% a while ai|d blfck, 
a white and speckled, and a black i^peekled, and twp 
ipbeUed.. I dkottU. ipu^^Ae that, not kf» than 150 pain 
ibreed in Foola* 

The Kiltiwake Gull (Larus m^d), from tlicir nunv- 
bers, are next in importance, and are remarkable in their 
adopting a very peculiar and ctrciuu scribed place of breed- 
ing; th«gr m all:Ooggregated in a natural arch, with which 
the north-west point of the diff of Foula is perforated. It 
Jcania a babit of iMb bird to prsfer covered plaoea .of httfid- 
ing, and tbe tiunibcr that crowd into the ^reh p ao graal 
at to completely wliitta- the face of the rack, and where tbe 
fowler, if he is disposed, may destroy them by bushels. 

The Puffin {Alca arctka) breeds in great numbers on 
all the high clifif's of Foula, and their number probably ex 
ceeds that of all the other birds put together. 

That well known bird of the sailors. Mother Cary'^s 
Chioken {Procdlana peiagica)f eanemf^d by <nanj of them 
to breed under tbe sea, and never to alight on laiid, breeds 
in Fgunla in eanaiderabfe numbers; and lUi abundant sup- 
ply, faatl^of (4d five birds and young ones, or eggs, may be 
obtnned fiom the hoys of Foula for a very trifling rewai'd. 
The eggs are of a duU-wbite colour, and very round at 
both ends. 

Baveus are in-a^nsideralile numbers in Foula, and I ob- 
served them .mow numerous on oner, high clilT.of g^eat 
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height, which I have mun^d Raven Crag in the map, thougli 
probably it has a native niqne attnAed to it, few fefttiirai 
pf the island bo&g-ifii^Ht fbimi htft fi^fAi^ibmmiMt 

l» Hjlr iiMMi^ iiitfr*<Mnttu4Cfing coiiMHpiiit abpiiV 

of ^ though I think the k comes considerably the neaieBt 
I saw gome Eagles, but am infofriped tliey dp np^ breed 

on Fpula at present. ' " . : - . r. 

The Sea-pie, or Oyster-catcher, ocoiun^ in considerable 

numbers in Foula along the low shores ; at aljto the smaU 

Ckiillemot, and the Danish Di^ck. Qf Plovers and Cwi#WB| 

fkhdividuai; aiid I WMtQldtlie«|i^^ 

coMt fi Fflkdii inn'* hdiefg^ ^ an appiniilin 

flUJIlB* 

Seals are abundant on the coast of Foula in the month 
of July, both of the large and small species; the place 
of resort seems chiefly to be under the high cli|& between 
the Combe and the Kittiwiike. WaUc» I inii^;iiw ( flnr nPt 
less liian forty in one day. 

The ciiiMtkvaf fVnila, diklj d«UDM by the iwtm% 
we» I am np longer to lie §pmid» The Mrimndes* 
Men by boKtmen iindeir |be Ih^ t&fk af Combe WSif if 
not confined to Foula, as the same phenomenon is said to 
pccur off Hoy. . * . • 

I regret I did not examine the Lum of Snifield, a cre- 
yice near the summit of the peak of that name, whidi the 
natiTes allege descends perpendiculatly to the Icwel of Ihe 
M (1190 feel), mi ihm to have a pikibBtaUkan ptt^Biige 
to the ocean. Of the truth of whtcb, th«^ adduce the tumiA 
stance qf a dog pursuing a Aeep, which precipitiM itaelf 
{nto^ the crevice, and wan i^Bo]^ by the dog, an^bodl 
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were found afterwards at the mouth of a small cave by the 
ooast. Jt would, however^ appear at present, if the natives 
did not impofle on some of our party» that the lum has 
csMed to exist, as they fip^ld diapoveir nothk^ but looie 
g|om>g fjlKiig the heveCplbve unfirtlioiiiable afayfls. 

The fiiDoiniig la a icgiater of the wetther m Ae mondi' 
fff July, on the sumnit of Foiila, or about 1910 fiet fhc^p 
l^feviploCtlie tea, 
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Register of the Weather on the Smike HiU of Fouldi 

Sign — siguifies before noon, and sign -h after noon. 



Days. Hours. 



18. 



19 



24. 



28 



30 



— a 



Barom. 



28,9 

28,737 
28,.523 



28,488 



28,g97 



29,275 
28,755 



28.348 
28,824 



28^667 



28,505 
28,210 
28,133 



28^118 



28,170 
28,242 



27,982 



28,046 



28,058 
28,037 
28,092 



28,122 



28^206 



28,278 



28,277 

28,282 
28,238 
28,228 
28,306 
28,362 
28,320 
28.320 



Ther. 



483 
47i 



48 
494 

52 

51 

^ 

52 
63i 

5fi 
52 
5Q 
5^ 

!iS 

50| 
48^ 

534 

w 

52 

454 

19 

484 

444 

ZiQ 

47 

444 

52 



Ther. 



41 

38 

39 

484 

43 

49 
42 
4fi 
45 
4B 

504 
494 
504 
4g 

504 

48 
52 
52 
5Q 
55 
48 
5Q 
41 

48 

52 

41 

48 

474 

43 

46 
43 

50 



General Remarks. 



High nortb-wind, and fog. 

Light do., very foggy, with showers. 

Fresh do., fog clearing away. 



Calm. 
Calm. 

Calm. Foggy. 



Wind S. 



Wind W. A gale, with fog. 

Wind S. A gale, and thick fog. 

Wind S. Moderate. Flying mists. 

Wind S. with fog. Blowing. 

Wind S. Fog on hiJl. 

Wind S. Fresh, with showers. 

Wind 8. with fogs. 

Do. do. 

Do. do. 

Clear, calm weather. 

Wind SE. Thick fog down to shore. 

AVind ESE. Fog. 

Wind SE. Fog. 

Do. do. 

Do. do. 

Clear on hill, haze in the distance. 
Calm. Clear on tiill. 
Do. do. 

Calm, clear. W. wind about fi. 
Wind W. by N. Showers. 
Do. do. 
Wind W. do; 
Calm. 

Wind NE. (Ught). Clear. 
Calm. 

Wind SE. (Ught). Ckar. 
Do. do. 
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